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It’s what’s in the modules that matters! 


Take the newly designed modules in ElectroniK 15 
Potentiometers. These modules have operating 
and servicing features that represent the very 
latest developments in the art of reliable instru- 
mentation—1. Sectionalized motor module makes 
servicing a snap. Any major part of the servo or 
chart drive motors can be replaced in a matter of 
minutes. 2.Line-powered constant voltage module 
provides a completely automatic d-c voltage 
source and replaces batteries, standard cells, and 
standardization mechanisms. 3. Quick-change 














measuring circuit module reduces range or actu- 
ation changes to simple screwdriver operation. 
4. Quick-connect amplifier module is easily re- 
moved for servicing. Over 15 models available— 
for gain up to 40 x 10°, for input impedance of 
400 to 50,000 ohms. 


Get complete details by contacting your nearby 
Honeywell field engineer today. Minneapolis- 
Honeywell, Wayne and Windrim Avenues, Phila- 
delphia 44, Pennsylvania. In Canada, Honeywell 
Controls, Ltd., Toronto 17, Ontario. 


Honeywell 


HONEYWELL INTERNATIONAL Sales and Service offices in principal cities of the world. Manufacturing in United States, United Kingdom, Canada, Netherlands, Germany, France, Japan, 
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variable “off control” 


with F&P “Scanning” Control Stations 


enclosed—with plug-in, rack, or field mounted 
controllers—for ratio or cascade control. 


When variables are at desired values, pointers read 
at “12 o’clock” on these new F&P scanning-type 
Indicating Control Stations. If a pointer is not at 
12 o'clock, the operator can quickly spot the vari- 
able “off control”. 

Actually, F&P supplies two types of miniature 
indicating control stations for pneumatic control 
systems. Dial of the scanning-type illustrated can 
be rotated so that normal pointer position is at 
12 o'clock. The other model employs a fixed 
3%-inch diameter dial. 


Long-distance READABILITY 
plus the Widest Versatility Ever 


Both models use dials with LARGE numerals, so 
that you can read them at a considerable distance. 
F&P Indicating Control Stations simplify a host of 
pneumatic control systems—and save you money 
too. You can use them in so many ways—in the 
control room on conventional or graphic panels 
—out near the process because they are totally 


And, in addition, these two handy features. . . 


Adjustable damping of Input Signal—maintains 
gauge life and high accuracy (better than +'%2%). 


Continuous Valve Indicator—via a 3” scale at the 
bottom of the case. 


The Fischer & Porter 1214 
Series Miniature Pneumatic 
Indicating Control Station. 
Unit measures approxi- 
mately 6 x 6 x 12 inches— 
case is completely enclosed 
for outdoor use. 


GET FULL INFORMATION NOW. Contact 
your nearest F&P Field Engineer, or ask for Spec 
ification 57P/1214. Fischer & Porter Company, 
611 County Line Road, Warminster, Pa. In Can 
ada: write Fischer & Porter (Canada) Ltd., 2808 


Jane Street, Toronto. 


™PrP FISCHER & PORTER COMPANY 


A world-wide instrument company with plants in Australia, Canada, England, France, Germany, Holland, Mexico and the United States. 
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A telephone call brings out the best in him 


The dictionary lists twenty-two definitions for the 
word service. For Tony Arobone there should be 
a twenty-third. 

In his ten years of sales engineering for K & M, 
Tony has evolved a very personal and particular 
notion of what service means. But we doubt if 
he could (or would) put it into words. He’s a 
doer, not a talker. 

His customers can tell you about it. Tony’s 
the guy you call when you need help. That 
includes help in working out valve specs, hound- 
ing the factory to ensure on-time delivery, super- 
vising installation and hook-up—even getting a 
replacement part for you in a hurry (his service 
doesn’t end with the ringing-up of the sale). 


Tony’s readiness to assist customers in any and 
every way isn’t simply a matter of knowing which 
side your bread is buttered on—although it is 
obviously good business. A former working engi- 
neer himself, Tony knows what it’s like to bear 
project responsibility, and a good bit of his desire 
to be helpful can be ascribed to honest identifica- 
tion with the man on the other side of the desk. 
He has been in your shoes, and he knows they 
sometimes pinch. 

Most K &M representatives are former prac- 
ticing engineers. When you sit down with them to 
talk over a valving job, you'll find they speak 
your language. 


_ KIELEY & MUELLER, INCORPORATED 


64 Genung Street, Middletown, New York 


Eighty-two Years of Service to the Process and Power Industries 


ISA journal 
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SCANNING THE WORLD OF INSTRUMENTATION 


What's New 8 R&D 
Economics 12 Maintenance 


Companies on the Move ne Computers 
International .18 Aero/Space 


FEATURE EDITORIAL 
PRESSURE-TEST CART SPEEDS IN-PLACE CALIBRATION 


Just wheel it up to your gage, connect with flexible hose and calibrate! R. D. Mandt 


A NEW ROLE FOR TECHNICIANS — Editorial, Charles W. Cove) 
PUTTING PRESSURE ON CLECTRONIC CIRCUIT COMPONENTS 


How well can electronic parts — tubes, transistors, diodes, resistors — withstand the enormous 


hydrostatic pressures of the ocean depths? Chester L. Buchanan and Matthew Flato 


THE TRANSPONDER — NEW LINK IN DATA DIGITIZING 
By converting data to digital form early in the system, ic fully exploits the accuracy, simplicity, 
reliability and lower cost of pulse-counting techniques William A. Stanke 


PROGRAMMING REAL-TIME PROCESS-CONTROL COMPUTERS 
Clarified are the special programs characteristic of on-line computer control, and the relation 
between available computer speeds and real-time requirements. Arthur J]. Donegan 


HOW TO GET DEPENDABLE ACCURATE SERVICE FROM CONTROLLED-VOLUME 
PUMPS 

Tips on location, piping, valving, protection, startup, calibration, lubrication and service for 

metering pumps are detailed, plus a useful trouble-shooting chart. B. S. Bertolet 


APPLYING DEAD-TIME COMPENSATION FOR LINEAR PREDICTOR PROCESS 
CONTROL 

A practical linear-predictor controller, incorporating analog simulation of the dead-time system, 

sharply improves upon two-mode regulation. Dale E. Lupfer and M. W. Oglesby 


MORE ELECTRIC POWER AT LESS COST 
Automatic data handling, by mechanizing som: 28,100 readings per day, cut labor charges by 
$0.19 per kilowatt of installed capacity at Gulf States Utilities J]. O. Robichau 


A COMPACT NAVIGATION COMPUTER 


Only half the size of a shoe box, yet it provides instantaneous readout phe | m camel inputs! 
JOINT NUCLEAR SYMPOSIUM FEATURES SURVEY PAPERS 

DIGITAL TECHNIQUES DOMINATE '61 ISA SHOW 

THE TWENTY TOP-PRODUCTS AT THE ISA SHOW . 

WHY SHOULD ISA SECTIONS GET INTO INSTRUMENT EDUCATION? 


The simple truth is—nobody else cares enough to do anything effective Hugh S. Wilson 


DEPARTMENTS 


Maintenance Log Advertising Index 

Twenty Top ISA Show Products Conference Calendar 

New Products Reader Service Bureau Card 
Personalities SOCIETY NEWS 

New Books 1961-1962 ISA Executiv: Board 
New Literature SECTION NEWS 


Classified Advertising Section Briefs 
New Members 74 
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NEW BARTON 273 PNEUMATIC TRANSMITTER 
MEETS MORE APPLICATION REQUIREMENTS 
THAN ANY OTHER TRANSMITTER 


The Barton 273 offers the widest differential pressure ranges 
(0-8" w.c. to 0-400 psi), the highest safe working pressures (to 
10,000 psi), and the widest variety of housing materials (alu- 
minum, brass, steel, 316 stainless steel). It’s compact, weighing 
up to less than '2 the weight of other units. It has adjustable 
suppression up to 80% of DP range,and adjustable span. A 
non-bleed relay minimizes air consumption. It doesn’t shift 
zero on overrange. It’s unaffected by normal piping stress. In 
every respect, the Barton 273 is the most significant advance 
in pneumatic transmitters in the past decade. There’s a lot 
more you should know about it—for complete data write 


INSTRUMENT CORPORATION, 580 MONTEREY PASS ROAD, MONTEREY PARK, CALIFORNIA. 
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4ELL OIL COMPANY, licensed by 
UNIVERSAL OIL PRODUCTS COMPANY and designed in conjunction with Shell 


The Panalarm remote system is particularly 
suited for central graphic control panels used in 
most refining processes. Back-lighted nameplates 
are conveniently located in the process flow and 
actuated remotely by hermetically sealed alarm 
relays mounted in strip chassis or adapter cab- 
inets. Meets Class I, Group D, Division 2 
requirements. 
The Platformings process enables a refiner to make a larger percentage 
of top quality gasoline and petrochemical intermediates. 





Panalarm Annunciators warn Platformerts™ 
; ; ; : i ay operators when undesirable conditions 
Panalarm maintains a large staff of annunciator engineering specialists develop at critical points by illuminating 


to assist with special annunciator design and application problems. For your = PPropriate translucent plates on this graphic 
control panel, only a portion of which is 


specific annunciator requirements, contact Panalarm; sales and engineering sein Cini tented a imitans andl, 


offices are in all principal cities. Your inquiry will receive prompt attention. ble signal also attracts attention. 
ANNUNCIATORS - CONTROL PANELS - DATA SYSTEMS 


. 
A division of ISI Incorporated 


7401 North Hamlin Avenue, Skokie, Illinois -« Phone ORchard 5-2500 


Every major oil and petro/chem firm uses reliable Panalarm Annunciators. 





SCANNING \ WHAT‘S NEW 


TOTAL SYSTEMS. The far-out concept exciting executive circles these 
days is “total systems management” — a completely-integrated, company- 
wide data system cutting across all department boundaries, and bringing 
total operations into a single functioning unit. In “decision rooms” filled 
with data readouts, sales, production, purchasing and financial heads will 
analyze total operations in real-time, and as a single team, make all com- 
pany decisions. 


MANIPULATIONS ON THE MOON. The crab-like undersea manipu- 
lator which featured ISAJ’s August cover soon may have a lunar cousin. 
General Mills’ electronics group has developed a vehicle-mounted, radio- 
controlled manipulator capable of operating in lunar environments, after 
a soft landing. While their first ‘“lunipulator” is designed to handle a TV 
camera, later models will pick up and analyze samples, and adjust and even 
repair other instruments and equipment. 


BUMPS ON THE BOTTOM. A new Minneapolis-Honeywell paving-ma- 
chine control will produce not only a smoother ride for motorists, but fast- 


er work and higher profits for roadbuilders. The device, installed on either 
new or refitted pavers, follows a taut string for longitudinal levels and a 
pendulum for lateral levels, to accomplish two-axis control of grade and 
slope. By laying ultra-smooth pavements over rough roadbeds, the control- 
ler “puts the bumps on the bottom of the road’’—where they belong. 


BETTER ELECTRON TUBES. A new hi-vac system is speeding up basic 
electron-optics research at the Elmira labs of Westinghouse. Designed by 
advisory engineer, Dr. Hillary Ross, the 44% x 112-foot bell jar provides fa- 
cilities for experimenting with large electron guns. After the jar is evac- 
uated to one-millionth millimeter of mercury, the contained experimen- 
tal tube parts can be adjusted from outside by a unique system of rods, 
wires, pulleys and magnets. 


RUSSIAN INSTRUMENTS SUPERIOR. While he rates general USSR fa- 
cilities for atomic research no better than those at England’s Harwell lab- 
oratories, Peter L. Kapitza, former Cambridge professor now at Moscow 
U, says Russian instrumentation is “far superior and extraordinarly ex- 
cellent.” Kapitza attributes much of the Russian success in nuclear research 
to their better atomic instrumentation. 


LITTLE TIME. Working with an AEC 3-million electron-volt Van de Graff 
accelerator, Case Institute physicists have developed a device that pulses a 
nuclear beam in an incredibly short time, less than a quadrillionth of a sec- 
ond—0.000,000,000,000,000,000,01—to be precise! It is called the “Pilac,”’ sci- 
entific shorthand for pulsed-ion linear accelerator. Even the recently-in- 
vented “nanosecond” (one billionth of a second) already is too coarse a time 


unit to satisfy scientific progress! 
(Continued on page 10) 
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from LIBRASCOPE 


GUIDANCE COMPUTER 
for NASA’S CENTAUR 


Sometime this year, CENTAUR will be spaceborne. Already, the projected uses of CENTAUR bear 
fascinating implications for the future... placing a satellite in an orbit so exacting that it will remain 
in one spot over the earth’s surface...soft landings on lunar and planetary bodies...timed launchings 
of several satellites from a single vehicle. Several major guidance functions will be performed in 
CENTAUR by a compact digital computer system from Librascope. It weighs 62 pounds, occupies 
little more than 34 cubic foot. A note to Librascope outlining your control problems will bring a prompt 


answer from the country’s most versatile manufacturer of computer control systems. 


& GENERAL 
LER CID ALE 1. CALIPOMNIA PIRECISIC 
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SCANNING \ WHAT’S NEW (Continued from page 8) 


BLIND TO PROGRESS? Our dazzling technology has blinded us to the 
obsolescence of many engineering methods still in use, believes H. A. Strick- 
land, G. E. vp in industrial electronics. Computers and data-handlers can 
eliminate much non-creative engineering work, he claims. For example: the 
69 million pages of technical data published in 1960 can’t possibly be re- 
viewed by manual methods. But automatic D-H equipment could open up 
this treasure of stored information to all engineers everywhere. 


SUPERSONIC TRANSPORT. After penetrating study, our National Aero- 
nautics and Space Administration believes a “Mach 3” commercial trans- 
port plane could be accomplished by 1970-71. However, NASA thinks pri- 
vate industry would need government financial help. Approximate specs of 
the supersonic giant: range, 3500 miles; weight, 400,000 pounds; delta-wing 
span, 100 feet; length, 200 feet to whisk 150 passengers up to 70,000 
feet at 2,000 miles per hour! But it will take a gigantic research effort (plus 
megabucks worth of test instrumentation ). Unsolved problem: terrific son- 
ic boom over urban airfields. 


TECHNICIAN DEFERMENT. The US Labor Department has just added 
engineering and physical-science technicians to its “Critical Occupations” 
listing. This list serves as a guide for transferring civilians with critically- 
short skills from Ready Reserve to Standby Reserve. Men in Standby Re- 
serve can be called to active duty only by further Congressional action. Di- 
rect inquiries on Critical Occupations listing to Secretary, Interagency Com- 
mittee, Bureau of Employment Security, Dept. of Labor, Washington 25, 


oo ©. 


$16 BILLION FORECAST. Battelle Institute economist George W. James 
predicts that 1962 US spending for research will approach $16 billion! His 
breakdown: government, $10 billion; industry $5.5 billion; educational, $350 
million. Contrast these figures to 1950’s $3-billion total. James believes that, 
if we could measure the impact of research on living standards, gross na- 
tional product or industrial sales, his research-spending forecast would be the 
most valuable of all economic predictive indexes. 


INSTRUMENTATION THE KEY. New technologies always have pre- 


sented hazards to man’s health and wealth. But only recently has the US 
awakened to the grave economic and health toll taken by air pollution. 
Now, the US Public Health Service plans a major campaign of research, 
field testing and prevention, using the many new disciplines like epide- 
miology, pharmacology, and toxicology. Key factor in these programs will 
be instrumentation—millions of dollars worth! 


NEW PHILOSOPHY. While most people are fascinated by the wonder- 
ful physical accomplishments of computers, Bell Labs’ Dr. Richard Ham- 
ming is more excited by the philosophical changes computers will cause. 
He envisions gradual generation of new concepts of man in relation to the 
universe: profound understanding of language, clearer concepts of think- 
ing, a means for validating new ideas, great expansion of creative research, 
and a unifying influence in education. 
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A STITCH IN TIME......... 


. can fly missiles on schedule .. . keep planes flying ... and sustain 
industrial operations. Delays due to calibration verification of pressure sensing 
devices can now be eliminated completely with the use of Futurecraft’s neu 
“Cali-System” method of pressure calibration. 

“Cali-System” now makes it possible to calibrate any pressure sensing 

device such as transducers, gauges, switches, etc., without removing them 

from the system and even while the system is functioning under full 

pressure. One man can carry the whole system — one man can operate it 

with complete safety ... without contamination ... in a fraction of the time 
normally required. Accuracies of one tenth of one percent over a pressure range 
of 0 to 10,000 PSI. Service and cost proven on such jrojects as Titan, Atlas, and 
Vinuteman. Let us show you how to benefit from the amazing capabilities of 


“Cali-Svstem” ... write... for information today. 


A Uleecnafe ORP.«= 15430 Proctor Ave., City of Industry, Calif. = EDgewood 0-1611 = TWX-CVNA 9652 
—__— 
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Business Upswing Noted 


The business recovery is vig- 
orous and broadly-based, accord- 
ing to a Chase Manhattan Bank 
report. Industrial production is 
up 10% in 6 months, more than 
making up for the 8% decline 
during the recession. 


All but 5 of the 28 industries 
in the index have shared in the 
advance. Experience, says CMB, 
shows that a recovery which ex- 
tends across a wide front in its 
early stages usually presages an 
extended period of good busi- 
ness. 


Sales & Earnings 


Dynamic Instrument’s consoli- 
dated net sales for the 9 months 
ended July 31 were $744,000, a 
250% increase over last year’s 
$286,000. Net income was $89,784 
as against 1960’s $11,000. Earn- 
ings per share: 23¢. 


Earnings of Associated Testing 
Labs rose 280% and sales dou- 
bled for the fiscal year ended 
May 31! Net sales: $2.1 million 
compared to $1.1 million for fis- 
cal 1960. Net profits: $228,969 or 
50.1¢ a share compared to $60,- 
670 or 16.5¢ the previous year. 


Arnoux’s preliminary fiscal 
year-end report shows sales of 
decommutation systems in ex- 
cess of $2 million. 


Fiscal 1961 sales of Industrial 
Timer reached a record high of 
$3.4 million. Prior year sales: $3.2 
million. Net income: $187,581 or 
46¢ share, compared to last year’s 
$228,451 or 55¢. 


Sales of Litton Industries for 
the fiscal year ended July 31 
totaled $245 million, a 30% in- 
crease over the previous year’s 
$187.8 million. Earnings for the 
year were over $10 million, 34% 
greater than the previous year’s 
$7.5 million. Earnings per share: 
$2.30 compared to last year’s 
$1.72. 
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For the fiscal year ended July 
31, Perkin-Elmer’s record highs 
included sales at $25.5 million 
and net income at $1,319,521. Last 
year’s figures: sales $22.1 mil- 
lion, income $1,208,805. Earnings 
for both years: $1.05 per share. 


Telecomputing’s net income for 
the 9 months ended July 30 con- 
tinued to be adversely influ- 
enced by expenses on the first 
phases of its air traffic control 
beacon systems contracts for the 
FAA. Results: a loss of $296,660 
or 9¢ a share. Last year’s profits 
for the period were $417,955 or 
12¢ a share. Sales for the 3 quar- 
ters were over $28.9 million, 
compared to 1960’s $38.2 million. 


For the 3 months period ended 
August 31, Gulton Industries’ 
sales rose to $4.9 million, a 61% 
increase over $3.1 million for the 
1960 period. Net earnings: $304,- 
000, a 46% rise over 1960’s $208,- 
000. Earnings per share: 28¢. 


Market News 


Publicly-held shares of Cenco 
Instruments are now being 
traded on the NY Stock Ex- 
change under the ticker symbol 
“CNC.” 


New ticker symbol on the NY 
Stock Exchange is “FR,” the list- 
ing for Friden common stock. 


Brooks Instrument Co. com- 
mon stock is now listed on the 
American Stock Exchange under 
the symbol “BKI.” 


Rights to purchase 150,000 
common shares of Crescent Pe- 
troleum’s wholly-owned subsid- 
iary, Eastern Air Devices, were 
oversubscribed. Primary  sub- 
scriptions aggregated 142,474 
shares (95%) of the EAD com- 
mon stock offering, with the re- 
maining shares allotted among 
holders of rights who exercised 
the additional subscription priv- 
ilege. Additional subscriptions 
totaled 110,724. 


Contracts 


The US Signal Corps has con- 
tracted Electronic Associates to 
build a large transistorized ana- 
log computer costing $285,000. 


An “electronic prophet”, cap- 
able of predicting potential fail- 
ures and pinpointing causes of 
malfunctions in turbo-jet en- 
gines is being developed at GE’s 
Instrument Dept. under a $203,- 
875 USAF contract. 


The Air Force Cambridge Re- 
search Labs have awarded a con- 
tract to Packard Bell Computer 
for two micrometeorological data 
systems. 


Autonetics , North American 
Aviation’s first RECOMP III— 
a desk-sized, solid-state compu- 
ter for immediate solution to 
problems without extensive pro- 
gramming or “wait” time—has 
been installed at the Trunkline 
Gas Co., Houston, Tex. 


Consolidated Electrodynamics 
has received a $475,000 contract 
from Interstate Electronics for 
magnetic-tape recorder/repro- 
ducers to be used in the Polaris 
program. 


Special gyroscopes for Aerojet- 
General sounding rockets which 
will be used in new 1962 space 
exploratory projects will be de- 
veloped by Daystrom under fol- 
low-on orders totaling $170,000. 


Beckman Instruments is deliv- 
ering air monitors for measur- 
ing concentrations of gaseous 
pollutants to six American cities 
under a $276,000 contract from 
the US Health Service. 


Largest order ever placed for 
special rhenium-tungsten alloy 
thermocouples has been awarded 
to Smith Thermotronics by 
Union Carbide Nuclear Co. 


Leeds & Northrup Co. has re- 
ceived a contract from Baltimore 
Gas & Electric Co. for automatic 
load-frequency controls to facil- 
itate service of electric power to 
the utility’s 14 million customers. 





TYPE 3560 


VALVE 4 
POSITIONER | 


. 

oy 

Assured product performance through 
DYNAMIC ANALYSIS engineering 


Application of mathematical techniques of design 
to pressure control systems has enabled Fisher to 
eliminate the conventional approach in the de- 
velopment of the new V/P valve positioner. It has 
provided the V/P with the following combination 


of characteristics and performance. . . unobtain- 
able in any other type of valve positioner. 


PERFORMANCE DATA SMALL AND COMPACT ... only 6%” wide and 8%” 
high (with gauges). 

Hysteresis, (Average) . 
tie . Tr CONVENIENT ADJUSTMENT ... valve stroke and zero 


cams to obtain de- adjustment readily accessible and easy to make. 
sired characteristics 


senna +. SPLIT RANGE ...no parts change whatsoever is re- 
Resolution Sensitivity .. . 0.002 psi quired for split range operation. 


Repeatability . a - » + « 0.0003" 
0.37 in/sec EASILY REVERSIBLE ...reversed by simply moving 


Stroking Speed .. . 
flapper arm from one beam quadrant to the opposite 


Air Consumption. . . 10 scfh 
quadrant. 
Break Frequency (5% of 

instrument pressure range) ; >» oes 


niitemine CHARACTERIZED CAMS...offer wide flexibility in 
instrument pressure range) . valve characteristics. 


The above performance data was taken from laboratory 
tests on a Type 657 diaphragm actuator, Size 40, with 
1%" travel. instrument range 3 to 15 psi 


Write today for Bulletin E-3560 











IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD... CHANCES ARE IT'S CONTROLLED BY... 


FISHER GOVERNOR COMPANY 
Marshalltown, lowa / Woodstock, Ontario / Rochester, England 
BUTTERFLY VALVE DIVISION: CONTINENTAL EQUIPMENT COMPANY. CORAOPOLIS, PA 


SINCE 1880 
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720T Solid State 210 TRANSCOPE Motion-Balance 
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see laylor 
ACCURACY IN ACTION 


AT THE CHEMICAL SHOW 


New Transmitters designed to take advantage of 
the superiorities of TRANSCOPE ‘RECORDERS 


TRANSCOPE Recorders. 90] (pneumatic) and 700J (electronic) are the most 

convenient, most compact instruments yet developed for modern instrument 
panels. Powerful Servomatic motors give unprecedented recording accuracy, 
(4 of 1% standard; 4 of 1% optional) also permit use of auxiliary functions such 
as integral alarms, retransmitting potentiometers, function generation and 
digital encoding etc. Front-of-panel control settings permit easy adjustment 
while recording. Write for Bulletin 98286 (pneumatic) or 98335 (electronic). 


212T TRANSCOPE Differential Pressure Transmitter. First 

and foremost a superior DP transmitter. Also the only DP 
Transmitter that can be calibrated for output /inear with flow 
as well as differential pressure without changing parts. Servo 
power permits ratio and cascade control without intermedi- 
ate, separate square root extraction. Simple analog computa- 
tions involving flow and other variables handled pneuma- 
tically without a separate black box. Indicating and “blind” 
models. Write for Bulletin 98413. 


7201 Solid State Potentiometer Transmitter handles milli- 
volt inputs and thermocouple inputs and provides a milli- 
ampere output. Fully transistorized including chopper; con- 
tinuous vernier adjustment for span and zero; high calibrated 
accuracy (+ .25% above 10Mv, + .5% below 10 Mv.); mul- 


tiple outputs—3 to 15 psi., 1 to 5 Ma DC; Output load 3000 
ohms max. Full scale in 1.2 seconds. Bulletin 98388 


All of these instruments will be demonstrated along with 
many others in the Taylor Booth 104 at the Chemical 


Exposition. Be sure to stop in and see them. If you aren't 


MAG-PIPE* Magnetic Flowmeter Transmitter. Output signal 

of 1-5 ma gives high accuracy (1% of 1%) up to 10,000 feet, 
making centralized control rooms practical. Measures flow of 
liquids with electrical conductivity as low as distilled water. 
Ideally suited for very low flows, viscous liquids, and liquids 
containing suspended solids. Sensing head mounts in flow 
line—available with lap joint (Van Stone type) or sanitary 
type pipe connections. Transmitter is solid state for long re- 
liability. Write for Bulletin 98418. ‘ Mah 


210T TRANSCOPE Motion-Balance Pneumatic Transmitter for 

gage pressure, volumetric pressure, volumetric load, and 
temperature transmission. Accuracy of transmitted signal is 
within 12% of input. Indication is + 1% of actual value. Thres- 
hold sensitivity of 0.1% of input span. Big scale easily readable 
up to 35 ft. away. Only three basic parts for easy maintenance 
Write for Bulletin 98385. 


attending the show ask your Taylor Field Engineer for a 
demonstration or write Jor Bulletins. Taylor Instrument 


Companies, Rochester, Neu York, and Toronto, Ontario. 


MEAN ACCURACY FIRST 
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THERMOCOUPLE WIRE 
& EXTENSION WIRE 


INSULATED 
THERMOCOUPLE 


EXTENSION WIRE 


WRITE for your copy of the 
complete Trinity insulated 


i 
thermocouple and extension TRINITY 


wire reference guide... 


TRINITY, THERMOCOUPLES » THERMOWELLS 
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OMPANIE 
4 ON THE MOVE 


New Companies 


Baldwin-Lima-Hamilton Corp. 
and Industrial Process Engineers 
have established a jointly-owned 
affiliate, Transitel International 
Corp. in Paramus, N.J., to make 
telemetering equipment and sys- 
tems for industrial use. 


A new firm, Datametrics, Wal- 
tham, Mass., will build pressure 
trausducers, measurement in- 
struments and develop new 
products to measure flow of air, 
liquid and gases. 


Hewlett-Packard Co. has 
formed a new affiliate company, 
HP Associates, in Palo Alto, 
Calif., to engage in solid state re- 
search and development. 


First activity of Milletron, 
Inc., new Irwin, Pa. firm, will be 
in the fields of heat measure- 
ment and nuclear instrumenta- 
tion. Under development are an 
advanced 2-color pyrometer and 
several specialized nuclear safe- 
ty devices. 


Spectran Electronics Corp. has 
been formed to develop and 
make magnetostriction compo- 
nents and instruments. Its 11,000 
sq ft plant in Maynard, Mass. 
will have the most precisely con- 
trolled constant-temperature as- 
sembly area known in the indus- 
try. 


Mergers & Acquisitions 


Pall Corp., Glen Cove, N.Y., 
has acquired Vector Labs., Mon- 
treal, Canada, and will further 
develop and market several Vec- 
tor industrial products in the 
electromechanical and electronic 
control fields. 


All activities of Dynacor, Rock- 
ville, Md., makers of magnetic- 
tape core materials, have been 
merged with Sprague Electric of 
which Dynacor is a_ wholly- 
owned subsidiary. 


The Ford Motor Co. has pur- 
chased the Philco Corp. in an ef- 
fort to broaden operations, en- 
able entry into new fields and 
make possible a “fuller partici- 
pation by Ford in the national 
defense and space effort”. 





*Built-in Time Base 


Nii VAY | 

Model 135 AUTOGRAF 
Ulidgcnere)aaley-lnemie-lasisjcelar4-e 
circuitry. Built-in calibrated X-axis 


time sweeps, 16 calibrated ranges (each 


axis) plus stepless range control. Portable, 
rack or table mount, 102s" x 16%" x 4's", weighs 
only 20 Ibs.! Includes all popular AUTOGRAF 


features for maximum usefulness, versatility. 


F.L. MOSELEY CoO. 


Dept. £-11, 409 N. Fair Oaks Avenue, Pasadena, California 
MUrray 1-0208 TWX PASA CAL 7687 


Field representatives in all principal areas 6846 
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PRODUCT 


APPLICATION 


HANSEN 


SYWEWROL 


TIMING MOTORS 


HANSEN 


MANUFACTURING 


COMPANY, INC. 


PRINCETON, 


INDIANA 


systems 


using reset clock movements 
powered by Hansen SYNCHRON mofors 


MINNEAPOLIS-HONEYWELL REGULATOR 

COMPANY incorporates Hansen SYNCHRON 
Clock Movements in its Indicating Clocks and 
Master Control Systems — for installation in 
schools, public buildings, in industry, or wher- 
ever accurate time must be maintained. Single- 
dial Indicating Clocks are coordinated by 
Master Clock Programming, with automatic 
correction — to compensate for deviations 
caused by current fluctuations — available 
either on an hourly or 12-hour correction basis. 
Hourly correction resets the clock which may 
be from 55 seconds fast to 59 minutes slow 
depending on current fluctuations, at two min- 
utes before the hour. The 12-hour correction 
occurs between 5:00 and 5:30 o’clock, auto- 
matically resetting clocks up to 12 hours slow. 


HANSEN SYNCHRON CLOCK MOVEMENTS 
were chosen by Minneapolis-Honeywell because 
of satisfactory power and dependability expe- 
rienced by a previous supplier to the firm. 
Hansen SYNCHRON motors are connected to 
reset movements through a gear, clutch and 
cam arrangement. The clock systems operate 
with 60-cycle and 24-volt motors, on 115-volt 
current — generally most readily available on 
typical installations. 

SEND TODAY for informative folder containing specifications 


and technical data on all Hansen SYNCHRON motors and 
clock movements. 


HANSEN REPRESENTATIVES 
THE FROMM COMPANY 


5150 W. Madison, Chicago, lilinois 


H. C. JOHNSON AGENCIES, INC. 


Rochester, N. Y. — Buffalo, N. Y. — Syracuse, N. Y 
Binghamton, N. Y. — Schenectady, N. Y 

ELECTRIC MOTOR ENGINEERING, INC 

Los Angeles, Calif. — (Olive 1-3220) 

Oakland, California 

WINSLOW ELECTRIC CO 

New York, N.Y. — Essex, Conn. (SOuth 7-8229) 
Philadelphia, Penn Cleveland, Ohio 


Sweet's Product 
Design File 


SCANNING 
INTERNATIONAL 





Firms Here & Abroad 


Kieley & Mueller, Middletown, 
N.Y., has licensed the Brazilian 
firm, Sidel—Comercio E Indus- 
tria S/A, to manufacture its com- 
plete line of automatic control 
valves and level controllers for 
the entire South American mar- 
ket. 


Polarad France, subsidiary of 
Polarad Electronics, Long Island 
City, N.Y., delivered its first 
microwave spectrum analyzer 
produced in its own factory to 
Lignes Telegraphiques et Tele- 
phoniques, a communications 
firm in Montrouge, France. 


A new plant in Puerto Rico 
has been built by Video Instru- 
ments, Santa Monica, Calif., to 
expand its manufacturing facil- 
ities for high volume production 
items. 


Elion Instruments has _ pur- 
chased a 50% interest in a syn- 
thetic crystal manufacturing 
firm, Kristallchemie Minhorst u. 
Elion, G.M.B.H., Urmitz, Ger- 
many. The Bristol, Pa. company 
has been marketing the German 
man-made large and miniature 
single crystals in the US. 


Following recent occupation of 
a new 10,000 sq ft building in a 
Toronto suburb, Spectrol Elec- 
tronics of Canada is now produc- 
ing precision wirewound single 
and multiturn linear and non- 
linear potentiometers. 


A $600,000 addition to Fox- 
boro’s Montreal plant will give 
the firm a total 110,000 sq ft, 
permitting increased production 
of instruments for the Canadian 
process industries and export 
markets. 


Computing Devices of Canada 
has started construction on an 
Aerophysics Research Lab on a 
200 acre tract of land outside 
Ottawa. The new lab will be the 
first such privately owned fa- 
cility of its kind in North Amer- 
ica engaged in the study of space 
technology. 
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Rack Mounted 


MODEL 1508 HONEYWELL 
VISICORDER OSCILLOGRAPH 


























Specifically designed to fit in only 7 inches of rack height, 
the Model 1508 Visicorder Oscillograph gives you a wider 


record, a greater record speed range, and more recording chan- 





nels in less rack space than any other recording oscillograph. 
























































Using the famous Visicorder direct-recording prin- 
ciple that was pioneered, developed, and introduced 
by Honeywell, the New Model 1508 oscillograph 
records up to 24 channels of information simul- 
taneously, producing immediately readable analog 
records without ink, styli, heat, powders, or chemi- 
cal processing. Yet it is extremely compact—oc- 
cupying only 7 inches of height in its rack-mount 
version—with many automatic features and the 
convenience of pushbutton controls. It is also avail- 


able in a bench-mount model. 


Maximum Operating Convenience 


The 1508 has been designed for easy operation and 
service. 12 record speeds—from 0.1” through 80” 

second — are push-button selected. All controls are 
handy on the front panel. You can load paper in 
seconds. In the rack model, the cover of the 1508 


stays in the rack when the instrument is pulled 


Features of 
the Model 1508 


Visicorder 


Oscillograph 


forward, thus providing complete accessibility for 
service, lamp and galvanometer adjustment. As in 
all Honeywell Visicorders, the actual recording 
spots are visible at the point of recording for pre- 
cise galvanometer calibration and monitoring of 


information. 


Solid, One-Piece Magnesium Casting 


To prevent outside stresses on the instrument from 
introducing recording errors, the 1508 optical sys- 
tem, magnet assemblies, and drive system are 
mounted on a solid, one-piece magnesium casting. 

These design refinements and extra quality fea- 
tures are typical of the superior instruments that 
have established Honeywell’s leadership in the field 
of oscillography. 

Ask your nearest Honeywell Field Engineer for 
a demonstration of the new 1508 Visicorder and 


other products described in these pages. 





The loading of record- 
ing paper into the 1508 
is a simple process. 
The roll of paper drops 
easily into the recep- 
tacle with no need for 
threading. 


All operating controls 
on the 1508 are loca- 
ted conveniently on the 
front panel. 


The 1508 is available in two styles: one for 
on opposite page 
and one for bench-mounting (shown above). 





Condensed Specifications 
Model 1508 
Visicorder Oscillograph 


CHANNELS: 12 or 24 


GALVANOMETERS: type M, 


sub-miniature. 


RECORD WIDTH: 8” (actual 
recording width 7°4”) with 
provision for narrower widths. 


RECORD LENGTH: 100’ standard, 
150’ extra-thin, 200’ super-thin. 
Unused paper indicator. 


RECORD SPEEDS: 12, push- 
button selected, as follows: 

0.1, 0.2, 0.4, 0.8, 1.0, 2.0, 4.0, 8.0, 
10, 20, 40, 80” /second, changeable 
during operation. 


FREQUENCIES: DC to 5,000 cps. 


WRITING SPEEDS: greatly in 


excess of 50,000” /second. 


TIME LINES: 4-interval system 
with .01, 0.1, 1.0, and 10-sec. 
intervals. On-off switch; provision 
for external synchronization. 


GRID LINES: 0.1” with 5th line 
heavy, or 2mm with 1 cm heavy. 
On-off and density control. 
Special scales available. 


OPTICAL ARM: 11.8” (30 cm) 
standard in all Honeywell 
Visicorders. 


TRACE IDENTIFIER: 45° slope 
every 8”, spaced .032” max., 
.02” min. 


POWER: 117v 60 cycle; 230v 
50 cycle; 5-6 amps at 117v. 


DIMENSIONS: 19” wide x 7” high 
x 17%" deep excluding connectors 
and handles. Weight approximately 
50 Ib. 





Other Models of Honeywell Visicorder Oscillographs 


CLE 


MODEL 1406...An efficient, dependable direct- 
recording oscillograph which makes the Visi- 
corder principle available, on an extremely 
low-cost per channel basis, to users with record- 
ing requirements in the middle frequency range. 
Records up to 6 channels with special Type L 
Honeywell galvanometers. 


MODEL 1108 ... an intermediate 24-channel 
instrument which fits logically between the 14- 
channel 906C models and the 36-channel model 
1012. The 1108 has such extra features as auto- 
matic record length control, record reverse, rec- 
ord numbering, push-button record speeds and 
time-line intervals, and integral record take-up. 


USES OF THE VISICORDER 
Visicorder Oscillographs are useful as direct readout 
units in systems for either RECORDING or 
MONITORING of almost any type... in 
CONTROL applications to monitor reference and 
error signals ...in MISSILE and ENGINE 
ANALYSIS for test stand recording . . . for analog 
recording of TELEMETERED SIGNALS... 
in NUCLEAR TESTING to record temperatures, 
pressures, impacts... in LABORATORY work for 
all-purpose analyses ... in PRODUCTION for 
final dynamic inspection... in COMPUTING for 
immediately-readable analog records... in 
PILOT TEST for rapid examination of prototypes 
in ALL TESTS which are non-repetitive in 
sequence where oscilloscopes are impractical. 


MODEL 906C... with 8- or 14-channel ca- 
pacity, built-in grid line and timing system, and 
self-starting lamp for remote operation. The 
built-in flash-tube timing system may be used 
normally or triggered externally. 


MODEL 1012... the ideal instrument for 
large-scale uses, the 1012 is the most convenient 
and versatile oscillograph ever built for directly 
recording as many as 36 channels of dynamic 
data. It includes all the automatic features of 
the Model 1108 and more besides. 


Write for further details on the new Model 1508 
Visicorder Oscillograph, or call us at SKyline 6-3681, 
Direct Distance Dialing Code 303 
Minneapolis-Honeywell, Heiland Division, 


5200 E. Evans Avenue, Denver 22, Colorado 


HONEYWELL INTERNATIONAL 
Sales and Service offices in all principal cities 
of the world. Manufacturing in United States, 
United Kingdom, Canada, Netherlands, 


Germany, France, Japan. 


Honeywell 
HH) That oe Coutiol 


| nonevwr 
X 
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“Supermagnets” 
—Small But Powerful 


Westinghouse researchers have 
achieved one of the most sought- 
for breakthroughs in modern sci- 
ence — a “superconducting mag- 
net” — which promises great ad- 
vances in many _ instrument 
fields. Doughnut - sized and 
weighing only one pound, the 
new ‘‘supermagnet”’ creates 
twice the field strength (43,000 


One-half mile of 10-mil wire pains- 
takingly made of niobium-zircon- 
ium and operated at —450° makes 
this Westinghouse magnet the most 
powerful ever built. 


gauss) of a conventional iron- 
core electromagnet consuming 
100,000 watts of power. And the 
mighty midget takes only a few 
watts to overcome the small 
losses in its leadwires! 


Scientists agree these super- 
magnets will revolutionize al- 
most every use of electricity, and 
permit performance of many 
crucial new scientific experi- 
ments. Some envisioned applica- 
tions: large-scale direct genera- 
tion of electricity; more power- 
ful “atom smashers;” magnetic 
“bottles” to contain nuclear fis- 
sion reactions; control of plasma 
jets for space propulsion engines. 
One certain application: to im- 
prove laboratory apparatus and 
scientific instruments where 
high field-density is advantage- 
ous. 
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including 
wea data, wf 
phone DE 4-31 

by local representatives: 


Model 
YAVAl) 


PROVIDES 
Variable Voltage, 
Current & 
Frequency 


RANGES 


VOLTAGE: 0 to 1500 Volts AC and DC 
CURRENT: 0 to 30 Amperes AC and DC 
FREQUENCY: 50 C/S to 20 Kc/S 


Rated output varies from 30 to 100 VA depending on out- 
put frequency selected. In addition to continuous coverage, fixed 
settings of 50, 60, 400, 800, 1000, 1600 and 2400 c/s are provided. 
Regulation is +0.1% for 5% line or 25% load change; short term 
stability is better than +.03%, Resolution of output adjustment 
is +.01% for voltage and current. Housed in two cabinets for 
maximum utility, the Model 2120 is priced at $2950. 





ite or 


INSTRUMENT CALIBRATION 


The Model 2120 is particularly 
suited for use with a separate monitoring 
system to standardize and calibrate high 
accuracy digital, indicating and recording 
instruments. Its distortion levels meet the 
most critical instrument calibration re- 
quirements. 

A typical, highly accurate calibra- 
tion set-up using an RFL Model 1605A 
AC-DC transfer standard with the Model 
2120 mounted on a wheeled carrier is il- 
lustrated. Protective circuits safeguard 
both the transfer standard and instrument 
being calibrated. 


Performance is rigidly guaranteed. Price is 
net, f.0.b. Boonton, N.J. and subject to 
change without notice. 


nadio Frequeny 


LABO jersey, y.S. 


Boonton, New 
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ElectriK Tel-O-Set—the true 2-wire system 








VPERATUPE 
2AT 
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This “Loop Snooper" adds to the extraordinary ease of installation 
and maintenance you'll find in the ElectriK Tel-O-Set System. 
It's a portable test instrument that can accurately check . . . from 
the control panel .. . any Tel-O-Set unit in the field, to make sure 
signals are being received and sent exactly as they should be. 
Or it can operate and check a recorder chassis, indicator chassis or 
controller on the bench, with local power. The “Lcop Snooper” 
removes trial and error from installation and maintenance. 


SIMPLEST TO INSTALL, ADJUST AND MAINTAIN 


The ElectriK Tel-O-Set System has many features 
that save time in getting on stream, and keep 
maintenance to a minimum. For example, all 
process connections are isolated from the inside of 
Tel-O-Set transmitter and transducer cases, so that 
you can mount, pipe and wire the instruments 
without removing their covers. Instrument chassis 
can be removed for servicing without breaking any 
external process or electrical connections. Stand- 
ardized parts and extensive use of quick-connect 
and plug-in design cut downtime and spare parts 
requirements. 


No external power is required at any field-mounted 
Tel-O-Set instrument; line power is connected only 


at the receiver. Two-wire d-c transmission eliminates 
shielding and further reduces installation costs. The 
4-20 milliamp signal range gives a live zero through 
the use of readily available reliable transistors. 


Your nearby Honeywell field engineer can tell you 
how ElectriK Tel-O-Set advantages relate to your 
particular control requirements. Call him today 

he’s as near as your phone. Or write to 
MINNEAPOLIS-HONEYWELL, 21 Penn Street, Fall 
River, Massachusetts. 


Honeywell 


HONEYWELL INTERNATIONAL Sales and Service offices in all principal cities of the world. Manufacturing in United States, United Kingdom, Canada, Netherlands, Germany, France, Japan 
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AXIAL POSITIONER 


Air to open Actuator 
with axial positioner 


Air to open 
without positioner 
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PROVIDE New 
Versatility 1 


LOW FLOW CONTROL VALVES 


TURN IT OVER 


The new Masoneilan D/R Actuator, plus the exclusive Axial Positioner, provides a versatility particu- 
larly useful in laboratory and pilot plant applications. A single valve and positioner can be used in as many 
as four different combinations — direct or reverse action, each with or without positioner. The advantage of 
such versatility in lowering original and inventory costs is apparent. In process applications, also, where 
systems may be subject to periodic change, such a valve can be a moneysaver. 

The valves are available with %” or 4” globe or 


split body designs powered by the D/R 14 actu- 
ator; and with 4%", %” or 1” globe or angle bodies 
powered by the D/R 25 actuator. A wide selection 


of trim sizes is available with Cy ratings ranging 


from .016 to 5.4. Products that Work for Your Profit. . . 


The positioner provides precise positioning in 


either air-to-close or air-to-open action and may a mM 

also be used for split-ranging. AS ©] Re = El LAN 
Get complete data from any Mason-Neilan Division of Worthington Corporation 

representative or write direct. 29 NAHATAN STREET, NORWOOD, MASSACHUSETTS, U. S. A. 
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Pressure-Test Cart Speeds In-Place Gage Calibration 


by R. D. MANDT* 
Instrument Field Engineer 
The H. K. Ferguson Co. 
Cleveland, Ohio 


A wheeled pressure-gage test 
cart gives you, in effect, a port- 
able pressure-calibration labora- 
tory. All you have to do is wheel 
it up to the panel board or field- 
mounted gage, connect with a 
flexible hose, and calibrate. 


In-Place Calibration Pays Off 


‘In-place test and calibration of 
pressure gages, recorders, con- 
trollers and transmitters has 
many advantages: 

1. It saves a lot of work—dis- 
mounting, carrying to and 
from your shop, and remount- 
ing. 

It increases instrument utili- 
zation: All during the time the 
gage is being dismounted, 
transported, shop calibrated, 
returned, and reinstalled (not 
to mention waiting periods), 
its use is lost to your company. 

3. Less process downtime. 

. Saves instrument damage. In- 
place calibration sharply cuts 
wear and tear on instruments. 


Building Your Own Test Cart 


Any handy mechanic can build 
the pressure test cart shown in 
Figure 1. It can be used to check 
and calibrate field mounted pres- 
sure gages, pressure switches, 
pressure alarm settings, etc. 
Pointer: be sure the cart wheels 
you use have rubber tires wide 
enough not to get stuck in steel 
gratings. 

The cart carries its own oil 
reservoir and pumps for creat- 
ing up to 4000 psi test pressures. 

The manifold and 4” valves 
allow for connection of four or 
five test gages in a variety of 
ranges suitable to your work. 
Only gages of the “standard” or 
“test” quality should be used 
here. 

Idaho Falls 


*Senior member of ISA 


Section 
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Figure 1. You 
can build this 
test cart for 
in-place 
calibration of 
pressure 
gages. 





NOTE: 
HANDLES TO SUIT 


MATERIAL: 
\/2" PLYWOOD COVERING 
> AXLE TO FIT WHEELS 
=) APPROX. |/2" DIA ROD 
14" 


























To replenish oil, open 4%” valve 
between pumps, back out stem 
of high pressure pump, open 
valve to gage being used, refill 
system with oil supply pump. 
Bleed out any air by slightly 
“cracking” valve to flexible 
hose. Connect hose to gage to be 
tested, close pump valve and ap- 
ply pressure with high-pressure 
pump. 

The only special requirement 


for in-place calibration is that 
all your field mounted gages 
must be installed with a Tee and 
pipe plug, and shut-off valve in 
the line connecting them to the 
process. (See Figure 2, “How to 
Calibrate Level Controllers,” p. 
75-6, ISAJ 2/61.) Then, for a 
field check, you simply shut off 
this valve, and connect the high- 
pressure flexible hose from cart 
to Tee. 





\/4" COPPER TUBING 
& BRASS FITTINGS 


Figure 2. 
Piping and 
pressurizing 
equipment 
for gage 
test cart. 


HIGH PRESSURE TEST 


Ol. SUPPLY PUMP 
(BLACKHAWK P-400 


NOTE 





PUMP ( ASHCROF T/#1325) 


ALL PIPING BEYOND 1/2" VALVE 
ON PUMP *P-400 TO HOLD 
PRESURE OF 4,000 PS! 


\/4°-90 VALVES (EDWARDS GLOBE 
#2952) SCREW ENDS 
FOR VARIONS TEST GAGES 


NO 2-864 BANTAM 
HOSE & ZR-630 
BANTAM SPEE-D- 
‘ COUPLERS TO 
7 INSTRUMENT 
BEING CALIBRATED 


\/4" COPPER 
TUBING & BRASS 
FITTINGS 


SHEET METAL 
OIL RESERVOIR 6" DIA.#10" 














IN 
INSTRUMENTATION 


Evaluate it yourself, against your control requirements 


You'll quickly find that M-Line is the one miniature 
electronic control that’s significantly different. This ad- 
vanced instrumentation offers you a unique combination 
of advantages: 

WIDEST SCOPE OF COMPATIBILITY IN OPERATION ... 
can be used with almost any transmitters supplying a signal 
of 0.4 to 2 ma d-c, 0 to 4 ma d-c, 1 to 5 ma d-c, 4 to 20 ma 
d-c, 10 to 50 ma d-c, or 0 to 25 volts d-c output (complete 
list on request), 

UNMATCHED INTERCHANGEABILITY OF COMPONENTS 
... display and/or control units of varying sophistication 
can be readily substituted (simply plugged into the basic 
stations) even after installation and start-up; 
OUTSTANDING FLEXIBILITY IN OPERATION .. . with 
set-point station, controller, auto-manual station and re- 
corder (or indicator) independently removable, process will 
remain on control—automatic or manual— while these com- 
ponents are individually checked, serviced or replaced. 





M-Line Recording Control Station 
with M-Line TC/EMF Transmitter 
mounted above. 


When your process demands competitively-priced ‘instru- 
mentation, with delivery in 6 weeks or less, you should inves- 
tigate the sound investment that M-Line provides. Buy it 
and try it... you’ll find M-Line the most advanced mini- 
ature instrumentation in electronic control. For more details, 
call your nearest L&N Field Office or write to 4929 Stenton 
Ave., Philadelphia 44. 


LEEDS & NORTHRUP 


Pioneers in Precision 
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BS&B Exclusive Clamp Ring 
Reduces Process Down Time 


Some control valves last for years; others 
need frequent servicing to change out the 
inner valve and other internals; or to clean 
out the flow line. When this happens, extra 
time for shut-down of a process becomes 
economically critical. 


How much time will the clamp ring save? It 
varies, of course, but you might ask the man 
who has changed out the trim on a six or 
eight inch valve. The time saved will be in 
hours! The two studs on the clamp ring are in 
sharp contrast to the many studs necessary 
to contain a flanged closure. 


Concentricity and vertical alignment of valve 
internals is enhanced by the angular seating 
surfaces of the clamp ring. Some buyers 

are using this valve based on this feature 
alone. And, why not? This valve costs no 
more. Its servicing advantages to the 

buyer is an added premium. 


If servicing valves can create a problem for 
you, we suggest you contact your BS&B 
representative and ask about valves with 
clamp ring closures, or write: Black, Sivalls & 
Bryson, Inc., 7500 E. 12th Street, 

Kansas City, Missouri. 


- 
~~ 


BLACK, SIVALLS « BRYSON 


TULSA e OKLAHOMA CITY e KANSAS CITY e EDMONTON e THE HAGUE 





SCANNING 


COMPUTERS 





Don Wilson, Honeywell researcher, 
using his Philbrick and Donner 
Scientific computers, can simulate 
weather conditions anywhere in 
the world. 


Mt PRP 


Analog Computers Aid Instrument Design 


Two recent applications point 
up the big contributions being 
made by analog computers to 
improve instrumentation. 

By simulating climate and 
building conditions anywhere in 
the world, M-H can obtain in 15 
minutes technical data _ that 
would take years to assemble. 
Computer simulates outdoor 
temperature, wind direction and 
velocity, diurnal solar variations, 
latitude, and sun and shade. Fed 
into the computer are building 
size, construction type, glass 
area, insulation, air-conditioning 
requirements, piping and duct- 


North American 
Aviation engineer 

R. N. Winner 
studies the familiar 
NAA insignia which 
is wholly created by 
computer simulation. 
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work. Result: better perform- 
ance evaluation of new tempera- 
ture controls (See top photo). 
North American Aviation de- 
signs instrument faces for the 
cockpits of tomorrow’s_ space 
ships using analog computer sim- 
ulation. They developed the com- 
puter under a contract from the 
Air Force Aerospace Medical 
Laboratory (See photo beiow). 
Various computer-patch-board 
connections create images on the 
oscilloscope of proposed instru- 
ment faces, so designers can see 
how the instruments will look 
before even a model is built! 


extension 
wire in 


installation 
costs 


When four or more pairs of thermocouple 
extension wires are needed, SERvV-RITE 
thermocouple extension cable will reduce 
installation costs several ways. It takes 
considerably less time compared to pull- 
ing individual pairs of wires through 
conduit. Cable also permits the use of 
much smaller conduit than for the same 
number of individual wires. It can be 
hung without conduit, or installed in 
open trough or by direct burial. 

The cable, as well as each conductor, 
is color coded. Also, each pair of wire 
is marked for quick identification. 

Cables with multiple pairs of four or 
more conductors of the commonly used 
types are carried in stock. 


Write for Bulletin No. 1200-3 
for specifications and data on SERV-RITE 
thermocouple extension cables. 


CLAUD S. GORDON CO. 


umoDynamics C orporation 


Subsidiary of Pne pelt 


623 West 30th St., Chicago 16, Illinois 
2011 Hamilton Ave., Cleveland 14, Ohio 
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DEKORON TYPE “AT” MULTICOUPLE EXTENSION WIRE WITH 
MAGNETIC SHIELD keeps your process up to par years longer. 


Other advantages’ of | DY-) fol gelamm M\/ol-w~ Wm laloiielel-m-t-t-11-1 aml al-3¢-Ut- 
i dto]aurarare |-t- 04-1 ea -t-11-}0-Ualet— comes 0l-Jallale mmol al—laallor-tmr-Uale Mm naleli-yaela— 
attack for lowest maintenance. Always specify Dekoron 
fe} melo loat-wn ce) mmaat-b 4iaalelagm ol-imielaaat-talet-myAleammanlialiesly4-1e Mm olel_1 6 


NO CONDUIT REQUIRED 


Flexible Stee/ Armor 
MAGNETIC-ELECTROSTATIC SHIELD 


Aluminized Mylar® Tape 


Viny/ Outer Sheath 
DIRECT-BURIAL APPROVED 


Modified Square Lock Armor 
MECHANICAL PROTECTION 


Twisted Pairs 
CANCEL OUT NOISE 


Number-Coded Pairs 
INSTALL FASTER ———— 


Dekoron New Metl-Cor combines exclusive par- Dekoron Protecto-Pac (Type FB shown), an all- 
allel tubes of copper or aluminum with polyethy- plastic harness with high resistance to weld splash, 
lene protective sheath. Lack of ‘corkscrew sparks, flash fires, etc. Dekoron Poly-Cor (not 
effect’’ speeds installation. Dekoron also offers shown) has number-coded polyethylene tubes, 


a full line of metal-armored tubing harnesses. Mylar® vapor barrier, flexible vinyl outer sheath. 
g y 





quality ® research © service 
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INSTRUMENT 
MANUFACTURER 


plans 


L/S 
MORE 
PROFIT 


Florida 


@ More profit is the experience of the Milton Roy Company in 





WORK AND LIVE BETTER—in Florida 
Where it is easier to attract high caliber technical 
personnel, as well as skilled and semi-skilled workers. 
LOWER OPERATING COSTS 


Lower labor costs and good technical personnel help 
to obtain a 15% saving in operational expense. This 


Florida. Said President Robert T. Sheen, who is also a past president 
of Instrument Society of America: “The great economic advantages 
of locating a plant of this type in Florida is that between 25% to 
3343 % more net profits can be returned to the balance sheet on op 


erations.” 


The Milton Roy Company, producers of complex automatic instru- 
ments, opened their first pilot plant in Florida eight years ago. In 1957 


is the experience of existing instrument companies. they moved to an intermediate plant. Just a few months ago this plant 
tripled in size. Plans include expansion on 50 additional acres. 
LOWER TAXES “ 

Florida taxes are less than half those paid by busi- 
ness in all 50 states. No corporate or persona! income 
tax ...a big attraction to manufacturers and their 


personnel. 


LOWER PLANT BUILDING COST 

Milton Roy built a specialized plant in Florida 
for half per square foot the cost they built in 
another state. AND it is inexpensive to build a 
pilot plant in Florida and give it a fair trial 
before building a final plant. This is how Milton 
Roy did it. This is how you can do it. 


FLORIDA’S ASSURANCE POLICY 


“You have my personal assurance of a sunny business climate 
here in Florida. You have positive assurance of every aid and 
assistance possible from our Florida Development Commis- 
sion and from the overwhelming majority of our businessmen, 
industrialists, and financiers. We have everything to make 
your large or small enterprise healthy and successful. Write, 
wire or phone us today. The only thing better than a FLORIDA 
vacation is having your plant here.” 


DBS en State of Florida 


Mr. Wendell Jarrard, Chairman 

FLORIDA DEVELOPMENT COMMISSION 

Box 4123B, Tallahassee, Florida 

Please send me “Plant Location Guide,” containing all the facts about 
4 Florida’s opportunities for New Industry, the /0 Billion Dollar 

Consumer Market, Labor, Climate, Schools, Natural Resources, Favor- 

able Tax Structure. 


‘i 
| Firm Name 
I 
I 


Investigate Debt-Free 


Fliorida 


A 10 BILLION DOLLAR 
MARKET 
— —~ yor 


FLORIDA FOR CONVENTIONS — Write for free information on Florida's wonderful facilities for your group meeting 














Ask about free film 
“Profile of Progress.” 
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The standard _— 

Type BZ Lectrodryer 

operates between 40 to 

150 psig. Special units are avail- 

able for 300 psig and higher pressure. 


TYPE BZ LECTRODRYER 
for drying instrument air 


and other gases 


For years, Lectrodryer has been known for leadership in the design 
and production of adsorbent dryers ...with a reputation for providing 
extra peak load capacity, greater drying dependability. Now here’s an 
even better dryer for compressed air and other gases—the new Type 
BZ Lectrodryer. 

Special emphasis has been placed in the Type BZ Lectrodryer on 
sound but simplified mechanical design. It is fully automatic, supply- 
ing continuous drying with no attention other than occasional lubrica- 
tion. Since the valves and valve mechanism move only a few times per 
day, there is virtually no wear — unlike units which cycle frequently. 

Bulletin; BZ-161 describes this new Lectrodryer in detail. For a 
copy, or for drying help, write Pittsburgh Lectrodryer Division, 
McGraw-Edison Company, 356 32nd Street, Pittsburgh 30, Pa. 
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SCANNING 


4 AERO/SPACE 


GE Shrinks Transponders 


As missiles fly higher and 
higher, the size and weight of 
their instrument payloads goes 
down and down. Good case in 
point is an airborne transponder 
for radio-command guidance of 
the Atlas missile, made by Gen- 
eral Electric’s Defense Systems 
Department in Syracuse, N.Y. 

Model I (right in _ photo) 
weighs 88 pounds, Model II (in 
canister at left) weighs 88 
pounds, and Model III (center), 
32 pounds. But the latest Model 
III-G, being held by Whittington, 
has been shrunk down to 12 
pounds—only one-seventh the 
weight of the earliest model! 

Even more spectacular shrink- 
age has been accomplished in the 
complete guidance package. The 
early missileborne radio-com- 
mand systems, containing two 
transponders and a_ decoder, 
weighed 244 pounds. The latest 
model transistorized package 
weighs under 33 pounds — a 
weight saving of 211 pounds and 
a displacement cut from 4.02 to 
0.75 cubic feet. 

G. E.’s Defense Department 
supplies the entire guidance sys- 
tem for Atlas, and their Light 
Military Electronics Department 
developed and built the airborne 
transponders. 

The photo (unretouched) be- 
low was taken at dusk, during 
prelaunch cooling operations of 
the last “D Series” Atlas flown 
from Cape Canaveral. 





G. E. engineer Chuck Whittington, 
here shown at the USAF Atlas launch 
pad, holds the latest model trans- 
ponder. Older, bulkier models lying at 
his feet weigh up to 7 times more! 











NEW 
DAYSTROM 
INDEXOMETER* 


Now you can take advantage of continuous, on-stream 
monitoring of your process with the new Daystrom 
INDEXOMETER. By “looking” into a stream through a 
special window, it measures changes in the refractive 
index of binary mixtures—clear or opaque—or fluids 
with particles in suspension. Minute variations in con- 
centration can be detected, measured and controlled. 

Advantages are obvious. The INDEXOMETER permits 
continuous analysis of flowing liquid streams without 


process interruption . . . eliminates time-consuming 


laboratory analysis . . . can even help you convert 
from batch to continuous process. 

Call our field engineers to learn how the INDEXOMETER 
can help increase your yield, improve quality and re- 
duce operating costs by simplifying your process con- 
trol. Write or phone: Daystrom, Incorporated, Weston 
Instruments Division, 229 Manchester Road, Pough- 
keepsie, New York. /nternationul Sales Division, 100 
Empire St., Newark 12, N. J. In Canada: Daystrom 
Ltd., 1480 Dundas Highway East, Cooksville, Ontario 


...Keeps 


watchful 
eye 


your 
continuous 
process 


DAYSTROM 
» INCORPORATED 


WESTON INSTRUMENTS DIVISION 


“Reliability. by.Design 
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Honeywell 
announces 
the 


NEW 
ies 


AEM EL Oe, 


4 


About $120. 


Model 1401 Low Flow Vatve with 


heavy-duty pneumatic actuator, for 


systems requiring high shut-off rat 
ings and accurate valve positioning 


Model 1406 Low Flow Valve with 
Modutrol capacitor-type electric 
motor actuator for two 

floating or proportional 


The addition of the new Series 1400 valve body to the 
Honeywell line of control valves now gives you a choice of 
actuator-body combinations to match your applications. 
Now you can choose the exact type and degree of control 
you need, without pushing a valve beyond its design limits 

.. or without paying for more performance than you need. 


The compact Series 1400 valve body is available in a full 
range of materials, ratings and sizes, with screwed or 
flanged ends. It can be used to regulate small flows in 
process, pilot plant, research and commercial control sys- 
tems. Each body size (19", 34” and 1”) has a wide range of 
reduced ports with Cv’s from .025 to 11.0. Two bonnet 
constructions facilitate mounting of five types of actuators 
—three pneumatic and two electric. 

Each actuator-body combination fits a different range of 
operating conditions and performance characteristics, but 
with sufficient overlapping of these ranges to give you a 
wider selection on the basis of cost. For complete details, 
write for Bulletin B803-1. MINNEAPOLIS-HONEYWELL, 
Fort Washington, Pa. 


Apout $235. re 
. 2 
el 


je 


Valve with Model 1404 Low Flow Valve with 


weight pneumatic reduced port Cv's to .025 and top 


industrial and mounted positioner nteqral with 


cial control systems pneumatic actuator 


Honeywell 


af H) fat uw Cota 
oa vs 


Valve with 


heavy-dutyActionatorelectric motor 
more power for 
hutoff ratings 


HONEYWELL INTERNATIONAL Sales and Service offices in all principal cities of the world. Manufacturing in United States, United Kingdom, Canada, Netherlands, Germany, France, Japan. 
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A New Role 
For 


Technicians 


EDITORIAL 





In a great many organizations the instrument mechanic and technician have been over 
looked for their contributions to the success of modern instrumentation. Many of us are so 
engrossed in the design, manufacture, sale and application of instruments that maintenance 
and operation is forgotten. We too often unconsciously put a low relative value on the im 
portance of a technician's job and his work. Every man in the total picture of instrumen 
tation has his place, and the chain is no stronger than the weakest link. We must be re- 
minded that instrumentation is not an end unto itself—rather the means. The means to 
design new processes, to obtain higher production, to achieve higher quality, and to lower 
unit processing costs. The technician is the man who keeps instruments functioning to meet 


these objectives long after design and application is completed 


As instruments have become a more dominant part of processing and manufacturing 
plants, maintenance departments have accepted their responsibilities for operation of in 
creasingly complex systems. Modern chemical and petroleum processes are typical of the 
absolute dependence on instruments for continuous high capacity through-put at a profit 
In most such plants instrumentation may represent 15% of the total investment, a multi 
million dollar array of interconnecting measuring and control loops tightly integrated with 
the processing equipment. Instrumentation cannot be separated from the equipment in terms 
of design, operation or maintenance, for it is one part of a total system intended to function 
as a single unit. In such installations the instrument technician must know more than in 
strumentation. He must understand the processing equipment, total system performance, the 
relation of all variable inputs, the capabilities of equipment and instruments, and above all 
he must be able to defend the performance of instruments. As any experienced instrument 
technician will tell you, instruments get the blame for many malfunctions in a highly in 


strumented process 


Trained instrument technicians are the answer to total knowledge of modern processes, 
for they can learn processes much easier than operators can learn instrumentation. The in 
strument technician and operator must be one and the same. The logic of modern instru 
mented process systems demands that knowledge of total systems operation be in the hands 
of a single group. High speed continuous processes cannot wait for operator analysis of 
trouble, communication to the maintenance department, and dispatching of a technician for 


repair. Detection of process malfunction and knowledge of repair must be simultaneous 


The handwriting is on the wall. Chemical plants are placing the responsibility for better 
instrumentation in the hands of operators. A number of paper mills and petroleum refin 
eries have made instrument maintenance personnel a part of operations for obvious reasons 
that they are both responsible for production. Instruments are not enough to bring about 
more automation and better processing. More skilled manpower is needed. This iicludes 
the capability for evaluation of processing malfunction and the ability to correct it —im 
mediately. The combination instrument technician-operator is the answer. Do we accept the 


challenge? 


W), 


Editor 
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How much hydrostatic pressure can they take? 


Putting Pressure 
On Electronic Circuit 


by CHESTER L. BUCHANAN 
and MATTHEW FLATO 


Sonar Systems Branch, Sound Division 
U.S. Naval Research Laboratory 
Washington, D.C. 


Here is tested proof that electronic 
circuit components—resistors, transis- 
tors, diodes, vacuum tubes, etc.—can 
withstand enormous hydrostatic pres- 
sures (10,000 psig) and still operate 
satisfactorily at ocean depths exceed- 
ing four miles. 


THE TEMPO of oceanographic re- 
search is rising steadily, and accom- 
panying it is the increased use of elec- 
tronic instrumentation with various 
forms of deep sea probes. Instruments 
designed for deep submergence must 
be constructed to withstand the tre- 
mendous pressures to which they will 
be exposed. Developing packages for 
instruments like these in one part of 
the oceanographic instrumentation 
program at the U.S. Naval Research 
Laboratory, where an exploratory study 
was made to ascertain the properties of 


Figure 1. Small pressure tank with electrical 
feed-through and optical viewing port closures 
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Components 


various “pressure-tortured” electronic 
components. 

Two approaches toward this devel- 
opment are available: (1) the equip- 
ment can be sealed in rigid pressure- 
proof capsules with pressure-proot 
seals, or (2) the equipment can be 
made up of components that are in- 
herently capable of operating satis- 
faccorily under environmental pressure. 

As an example of what can be ex- 
pected from the first approach, con- 
sider the “velocimeter” in which elec- 
tronic Circuit components, weighing 
less than four ounces, require a hous- 
ing that weighs 25 pounds to provide 
protection from 10,000-psi pressures. 
Such a high package-to-circuit weight 
ratio may seem ridiculous, but it is 
typical for this approach. 

The second approach can be split 
further into two likely metheds: the 
equipment can be constructed of com- 
ponents that are inherently capable of 
Uperating satisfactorily under environ- 
mental pressure, or the equipment can 
be encapsulated in plastic for full pro- 
tection of the components. The prob- 
able saving in weight and cost, which 
can be expected from the latter two 
metheds, prompted further study along 
these lines. 

As a result, several classes of elec- 
tronic components were subjected to 
tigh hydrostatic pressures in labora- 
tory tanks designed for this purpose 
One of the smaller tanks is shown in 


Figure | 





Resistors 

The first components to be tested 
were resistors. How the various types 
reacted under hydrostatic pressures 
may be compared in Figure 2. The 
resistance of those manufactured by 
depositing either carbon film or tin 
oxide on glass rods was not changed 
by the application of pressure, and the 
behavior of these types strongly sug- 
gests their use in critical circuits. 

Standard carbon composition resis- 
tors changed very radically upon ap- 
plication of pressure as shown in Fig- 
ure 3. Because of their marked sensi- 
tivity to pressure change, these resis- 
tors appear attractive for use as pres- 
sure transducers. 


Capacitors 


A number of capacitors (molded 
mica, ceramic disk, glass, and paper) 
have undergone tests to 10,000 psig, 
and all have worked satisfactorily 
without suffering damage. The molded 
mica and glass types showed no ap- 
preciable change in capacitance with 
varying pressure. Some ceramic types 
showed changes in capacitance of as 
much as 2%, but no effort was made 
to test all the types now available. 
The selected paper capacitors were 
mainly of the miniature types in which 
size reduction had been accomplished 
by such methods as depositing the 
conductor directly on the dielectric. 
Also, these capacitors usually are im- 
pregnated with wax and carefully 
treated to exclude all air bubbles. Sur- 
prisingly, these miniature types with- 
stood the pressure and showed very 
little change in capacitance (1% 
change was common). 

Capacitors sealed with air entrapped 
were not satisfactory for use under 
hydrostatic pressure. Electrolytic ca- 
pacitors frequently contain a consider- 
able amount of void space and conse- 
quently they collapsed at a relatively 
low pressure; however, these units us- 
ually are operable at reduced voltages 
even after collapse. Some types of pa- 


per Capacitors are inserted into a paper 
tube and sealed by pouring wax or 
plastic compound into the end of the 
tube. These usually contain entrapped 
air and collapse at relatively low pres- 


sures. 

There appears to be no problem at 
this time in selecting capacitors that 
meet common electronic circuit re- 
quirements while cperating under hy- 
drostatic pressures as high as 10,000 
psig. 
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Figure 2. Plot of resistance as a function of pressure. 
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Figure 3. Pressure sensitivity of carbon composition resistors. 








OF INOUCTANCE 


PRESSURE 








IN PERCENT 


AT ATMOSPHERIC 


B=i000 TURNS ON MOLYBDENUM-NICKEL-!IRON DUST 
H#!I000 TURNS ON 50% NICKE RON, GRAIN ORIENTEL 


M=GRAIN RIENTE Ss N RE 


NOUCTANCE 








PRESSURE (PS /G) 


Figure 4. Inductance changes in three types of cores under pressure. 
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1000 TURNS ON 75% NICKEL 
1000 TURNS ON FERRITE CORE 


IRON CORE 


1000 TURNS ON POWDERED-IRON CORE, HIGH-FREQUENCY FORMULATION 
1000 TURNS ON POWDERED-IRON CORE, MEDIUM-FREQUENCY FORMULATION 
TURNS ON POWDERED-IRON CORE, LOW-FREQUENCY FORMULATION 


























Figure 5. Inductance changes in five types of cores under pressure. 


Magnetic Materials 


Evaluation of various magnetic ma- 
terials was conducted by subjecting 
coils wound on various types of mag- 
netic cores to varying hydrostatic pres- 
sures and measuring the resultant 
changes in inductance. The materials 
tested were some of those commonly 
used in electronic circuits for instru- 
ments of various types, such as: 

1. Grain-oriented silicon steel 

75% nickel-iron 
50% 
Powdered iron 
formulation ) 


nickel-iron 

(high-frequency 
Powdered iron (low-frequency 
formulation ) 

Powdered iron (medium-frequency 
formulation ) 
“MMolybdenum-nickel-iron dust core 


Ferrite core 


The grain-oriented silicon core was 
of the split-rectangle type, whereas all 
cther cores were toroidal and of ap- 
proximately 1” in outside diameter. 
During all measurements, the frequen- 
cy was maintained at 1000 cps. 

The most dramatic change occurred 
in the 50% nickel-iron core of the 
grain-oriented square-loop type, the 
inductance of which nearly doubled 
at a very low pressure (Figure 4). It 
is interesting to note that after the 
change occurred, further variations in 
pressure had very little effect on the 
inductance. Changes observed in other 
types were less dramatic; however, the 
grain-oriented silicon core was unique 
in that it was the only type tested that 
exhibited a large decrease in induct- 
ance as the pressure increased. The 
total change observed was about 14% 
(negative), although the residual ef- 
fect was a slight positive inductance 
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Figure 6. Cross-section shows how glass tubing was set up for pressure tests. 
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change. Changing about the same 
amount, but in the opposite direction, 
were the molybdenum - nickel - iron 
cores. 

Inductors using the powdered iron 
and the 75% nickel-iron cores were 
found to exhibit inductance changes of 
less than 5% as the hydrostatic pres- 
sure was cycled between atmospheric 
pressure and 10,000 psig (Figure 5). 
The inductors wound on the powdered- 
iron cores increased in inductance with 
increasing pressure, the percentage in- 
crease being proportional to the 
amount of iron in the core and in- 
versely proportional to the frequency 
range in which the core was designed 
to be operated. The inductance of the 
coil wound on a 75% nickel-iron core 
did not change significantly as pres- 
sure increased to 8000 psig, but this 
coil also showed some permanent ef- 
fects and a very small change in in- 
ductance as the pressure increased from 
8000 to 10,000 psig. 

Some rather peculiar results came 
to light when a “flux-gate” type mag- 
netometer was tested under pressure 
Remember that, whereas the toroidal 
cores for the previous tests were es- 
sentially free from external magnetic 
effects, this “flux-gate” element was 
readily susceptible to external magnet- 
ic field changes. Tests employing the 
“flux-gate” element in the tank showed 
that a considerable change occurred as 
pressure increased. Similar changes 
were noted with the element taped to 
the outside of the tank wall as pres- 
sure increased inside the tank. These 
results seem to indicate that consider- 
able changes in the magnetic condition 
of the tank occur as the pressure in 
the tank varies. 


Glass Tubes and Envelopes 


Various types of glass tubes and 
envelopes were tested next. A type 
6ALS miniature tube was tested and 
observed to fail by catastrophic im- 
plosion at about 2000 psig. Some sub- 
miniature types, however, withstood 
the full pressure without mechanical 
or electrical failure. 

Penlight bulbs, instrument bulbs, 
and small commercial neon bulbs were 
tested, and a high percentage of these 
withstood 10,000-psig pressure with- 
out mechanical or electrical failure. 
Several dozen penlight bulbs were 
tested, and in each test group there 
were a few failures — sometimes by 
implosion and sometimes by oil leaks 
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Figure 7. Conduction character- 
istics of a “passivated” diode. 


through the seal. The pressure vessel 
(Figure 1) used in these experiments 
had been fitted with an optical view- 
ing port through which illumination 
from a number of penlight bulbs was 
directed onto the object within the 
tank. Power to operate the bulbs was 
derived from a nickel-cadmium cell 
from which the vent had been removed 
and a rubber tube ( partially filled with 
electrolyte) installed for pressure 
equalization purposes. This cell was 
tested under a heavy-duty charge/dis- 
charge cycle, both at 0 and 10,000 psig, 
with no significant difference in per- 
formance noticeable. All measurements 
were made with the tank filled with 
paraffin oil, electrical leads being 
brought outside through pressure 
glands. Glass tubing of various diam- 
eters was tested by sealing both ends 
of short lengths of tubing, and then 
subjecting them to high pressure. The 
seals consisted of surgical rubber tub- 
ing fitted over the glass tubing. Outside 
ends of the rubber tubes were blocked 
with small solid cylinders of the same 
diameter as the glass tubes ( Figure 6). 
When hydsostatic pressure increased, 
the rubber seals were squeezed tighter 
around the glass tubes and solid cylin- 
der. Glass tubes having a wall thick- 
ness of 0.039” and an outside diam- 
eter as large as 0.355” successfully 
withstood 10,000 psig pressure. As a 
matter of interest, we should rake note 
that glass has a compressive strength 
comparable to that of some steels. 
These results indicate that where 
the need arises some Cc mponents in 
glass envelopes may be used in a high- 


pressure environment 


Figure 8. Resistance change measures transmission of 
pressure to a component through different epoxies. 


Semiconductors 


Many semiconductor devices (di- 
odes, tunnel diodes, rectifiers, and 
transistors) were tested under high 
hydrostatic pressures. For transistors, it 
is common practice to seal the active 
element in a metal case filled with 
some inert material to prevent con- 
tamination and subsequent change in 
characteristics, if not complete failure. 
These transistor cases are not con- 
structed to withstand the high pres- 
sures involved in this study, so it was 
not too surprising that most of the 
transistors failed the test. A few of 
the very small elements did withstand 
10,000 psig successfully, but most of 
the cases collapsed. Also passing the 
test were some early transistor types 
that were potted in an epoxy resin. 
This fact prompts us to note that most 
types of small transistors can be potted 
in plastic resins (either with their cir- 
cuit, or separately) and made to with- 
stand high pressures. Several transis- 
tors of the type that failed because the 
case crushed were tested further after 
the case was pierced with a sharp 
pointed tool and paraffin oil was al- 


lowed to fill the void. In general, 
these transistors were able to perform 
normally while under pressure, and 
during the short duration of the test 
no contamination effect could have 
been expected. 

Several manufacturers are construct- 
ing semiconductors having passivated 
surfaces so they can be immersed in 
fluids or potted in resins without fear 
of contamination. Moreover, since they 
are very small, no case is needed. We 
found that several transistors and di- 
odes of this type operated quite well 
under great hydrostatic test pressures. 
One interesting type, whose conduc- 
tion characteristics are shown in Fig- 
ure 7, was a silicon rectifier only 0.04” 
in diameter and 0.019” thick. As can 
be seen, performance under high pres- 
sure was slightly better than that under 
normal pressure 

These tests indicated that semicon- 
ductor materials themselves are im- 
mune to effects of pressure—at least 
for the short test period used in this 
study. The passivated transistors now 
becoming available will serve very 
well under pressure. If case¢ types 
must be used, it seems that we can 





Figure 9. 
Aluminum tubes 
embedded in a 





plastic test 

block. Tubes at 
left, being near 
the surface, im- 








ploded at about 





2500 nsig: those 





at right with- 
stood 10,000 psig. 
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Figure 10. 
Potted “veloci- 
meter” circuit 
operated in an 
oil bath at 
10,000 psig. 


expect standard potting compounds to 
provide efficient protection for opera- 
tion up to 10,000 psig, at least for 
short time periods. 


Potting and Packaging 


Several tests were devised to mea- 
sure the amount of protection afforded 
by potting and materials 
One such test measured the degree in 
transmitted 


methods 


which pressure 
through the protecting material to the 


was 


component under test. Since the resis- 
tance of composition carbon-type re- 
sistors is nearly linear with pressure, 
these resistors were used as sensors for 
the measurements. Comparison of the 
resistance of resistors, before and after 
encapsulation, resulted in a relative 
measure of the pressure transmitted. 
We found that most plastics allowed 
the pressure to be transmitted direct- 
ly to the resistor without any appre- 
ciable loss. To overcome this prob- 
lem, epoxies of different types were 
molded over resistors which previous- 
ly had been coated with a spongy type 
of silicon rubber. The various types of 
epoxies had widely different capabili- 
ties in protecting the components from 
the applied pressures (Figure 8). 
Another test was devised to deter- 
mine the thickness of potting material 
necessary to protect components such 
as transistors and capacitors which 
have internal cavities or voids. Figure 
thin-walled, 


1/4? 


9 shows four 
diameter, sealed aluminum tubes cast 


very 
into a plastic block. The specimens 
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Figure 11. Floating test block has 
a total weight of 25 grams, in- 
cluding a “payload” of 5 grams 
(resistors). 


were placed at 1/32-inch increments 
from the surface of the block. The two 
closest to the surface (1/32 and 1/16- 
inch from the surface) imploded at 
about 2500 psig; the other two more 
deeply imbedded ones successfully 
withstood the full 10,000-psig pres- 
sure. This illustrates the ability of the 
plastic casting to lend rigidity to im- 
bedded components and to prevent 
crushing. The end of the test block 
containing the two tubes that had not 
been crushed in the original pressure 
test was placed in a small pressure 
tank where it is maintained contin- 
uously under high pressure to deter- 
mine whether “cold-flow” of the plas- 
tic material eventually would cause 
collapse. Later, it was found that an 
electronic circuit containing several 
types of potted transistors and capa- 
citors (Figure 10) operated satisfac- 
torily without failure in an oil bath 
for 40 hours at 10,000 psig. 

Still another approach to the prob- 
lem is the encapsulation of the entire 
circuit as a single unit. In one test, a 
complete three-stage transistor ampli- 
fier was encapsulated in epoxy-type 
resin and subjected to hydrostatic pres- 
sure of 10,000 psig for several days. 
Although the thickness of the plastic 
over the components was less than 
1/16” at some points, the circuit op- 
erated normally even though it con- 
tained many components which, in 
their original casing, would have failed 
under hydrostatic pressure. 

The use of fillers, 
glass spheres, may permit construction 


such as small 


of complete electronic circuits that 
will float (Figure 11). For instance, 
an encapsulated circuit for the veloci- 
meter has been constructed so that 
specific gravity is at least 1.1. The 
actual weight of the electronic circuit 
components in this instrument is only 
four ounces, but as we have pointed 
out previously, by using the classic 
pressure-proof metal housing the total 
instrument weight would exceed 25 
pounds. 

We think the saving in weight and 
size that may be achieved by the de- 
velopment of instruments that can op- 
erate without pressure cases is obvious. 
To date, results indicate that it is fea- 
sible to operate virtually every type of 
component required in electronic cir- 
cuits under hydrostatic pressures up to 
10,000 psig, at least for short periods 
of time. Moreover, it appears that cir- 
cuits can be constructed of lightweight 
materials and encapsulated in filled 
resins to obtain operating units that 
are lighter than water. Such tech- 
niques very likely may become manda- 
tory in future construction of oceano- 
graphic or acoustic instrumentation 
systems. 





Erratum 


In the August ISA Journal listing 
of the Marine Sciences Division 
Steering Committee, Mr. Vernon F 
Benjamin incorrectly was identified 
with the A. & M. College of Texas 
Mr. Benjamin actually is with the 
Dept. of the Navy, David Taylor 
Vodel Basin, Washington 7, D« 
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Figure 1. This three-winding maz- 
netic core converts analog inputs 
into a pulse of duration propor- 
tional to the input voltage level. 
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The Transponder — 


Figure 2. The excursion of the 
magnetic core out of and back in- 
to the positive flux-saturation re- 
gion is shown in this B-H curve. 


New Link in Data Digitizing 


by WILLIAM A. STANKE 
Project Manager 
Electro-Logic Corporation 
Los Angeles, California 


This new converter offers an inex- 
pensive method for analog-to-digital 
conversion of low-level transducer 
signals. By converting to digital mode 
very early in the system, it allows 
full exploitation of the advantages 
of pulse-counting techniques — ac- 
curacy, reliability, simplicity, small 
size and low power requirements. 


FOR SOME YEARS, the analog-to- 
digital conversion of low-level electri- 
cal signals from measuring transducers 
has been a problem: techniques using 
voltage comparison have been insen- 
sitive; use of amplifiers for each chan- 
nel, the whole feeding into a multi- 
plexer, has been complicated, expen- 
sive and unreliable. 

Recently introduced by my firm was 
a low-level analog-to-digital converter, 
the “Transponder,” which does not 
rely on highly-accurate voltage refer- 
ences, many amplifiers or a multi- 


plexer. It converts low-level voltages 
generated by thermocouples, strain 
gages, etc., into a high-level, high- 
power pulse, the time duration of 
which is proportional to the low-level 
input voltage. Then, this pulse-dura- 
tion can be transformed into three- or 
four-decimal-place digital numbers by 
simple pulse-counting techniques. 

This new A-D converter has many 
interesting features. It is completely 
solid state, has no moving parts, has 
0.3% linearity and 0.1% repeat- 
ability, a resolution of 1 in 1000 and 
a volume of only one or two cubic 
inches. Very little power is required 
and no closely-regulated voltage or 
current reference is needed; it can de- 
tect and generate a command upon 
failure of the input transducer, and 
can operate in simultaneous sample- 
and-hold mode without deterioration 
of the stored information. The Trans- 
ponder output can be designed to be 
in exact units of measurement — de- 
grees C or F, psi, etc., and it can do 
arithmetic operations as part of the 
conversion. Finally, the data-proces- 
sing equipment used can be much 
simplified: conversion to true digital 
numbers, additions, subtractions and 
comparisons, all can be done with 
simple digital techniques. 


How It Works 


magnetic core 
low-level 


A three-winding 
(Figure 1) converts the 
analog voltage into a pulse of pro- 
portional duration in two steps. First, 
the analog input (plus a bias) drives 
the core out of positive flux satura- 
tion toward negative flux saturation. 
The input is sampled during the “set” 
mode of operation. Second, in the 
“conversion” mode, the core is 
switched back into positive flux sat- 
uration, during which time the input 
is converted to pulse duration ( Figure 
2). 

The bias applies enough magnetiz- 
ing force to move the core out of 
positive flux saturation to the knee 
of the B-H curve. Thus the analog in- 
put applied to the control winding 
will work in the region of maximum 
sensitivity and linearity. Changes in 
input amplitude result in a propor- 
tional change in the magnetizing force 
applied to the core. Change in mag- 
netizing force causes a corresponding 
shift in the flux density. The magne- 
tizing force is oriented so that the 
flux shifts to a level below the knee 
of the B-H curve. The “set” time and 
the number of control turns remain 
constant; therefore, flux change is pro- 
portional to input voltage 
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Figure 3. A basic multichannel A-D conversion system. 


The swizch winding drives the core 
back to positive flux saturation. As a 
result, a pulse appears across the 
switch winding. The pulse is initiated 
at the start of the “conversion” period, 
when the switch winding has a very 
high impedance. The pulse is termi- 
nated as the core goes back into satu- 
ration, since the impedance has an 
abrupt drop at the knee of the B-H 
curve. The pulse duration produced 
when the core is driven back into posi- 
tive flux saturation bears a fixed re- 
lation to the input voltage and is the 
duration of the information pulse 


How It Is Applied 


Figure 3 shows a basic multichannel 
Transponders TR-1, 2... a, 
fed from a low-level trans- 


system 
each are 


ducer. Each transponder in turn is 


commanded to read its d-c input by 
the interrogration matrix, and then to 
put out its proportional duration pulse. 
These outputs are routed through a 
simple buffer “or” gate, to an “and” 
gate and to the counter. A clock pulse- 
train is gated by the pulse duration 
and accumulated in the counter. 


A Typical System 

In the system of Figure 4, 90 
thermocouples and strain gages are 
to be scanned at 450 samples per sec- 
ond, for magnetic-tape recording in 
a given computer format. Couple and 
strain-gage inputs cornect to model 
TR1-2. and TRI1-4 
which perform a voltage to time-dura 
receipt of an 


Transponders, 


tion conversion on 


interrogation pulse that samples all 90 
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Figure 4. Block diagram of a typical recording system using Transponders. 
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channels simultaneously. At the end of 
this set period (10 milliseconds in 
this case), the information is held in 
storage in the Transponders until it is 
to be scanned. 

System readout rate is two milli- 
seconds (ms), or 500 samples per 
second. System speed is 190 ms: 180 
ms (2 ms per channel for 90 chan- 
nels) plus 10 ms for interrogation. 

System commutation is done by in- 
terrogating each Transponder in the 
desired order. Since a Transponder is 
used for each input, no input switch- 
ing is required. 

Transponders are sampled sequen- 
tially and their outputs are applied to 
a diode “or” gate. Since only one 
Transponder can be interrogated at a 
time, only one pulse at a time is pre- 
sented to the ciude “or” gage. So, in- 
formation available at the output is 
directly compatible to the interroga- 
tion control circuit. Pulse-duration 
signals from the “or” gate are applied 
to a diode “and” gate with the crystal 
clock. The basic counting frequency is 
| megacycle, chosen because of the 
specified sampling rate of this system. 

The Transponder output pulse varies 
in length from 0.5 to 1.5 ms —a nom- 
inal output duration selected for this 
particular system. The period from 0.5 
ms to 1.5 ms (one millisecond inter- 
val) is the information content per- 
iod, which corresponds to information 
zero (I) and .aformation maximum 
(Imax). To obtain accuracies of 0.1% 
absolute, a 1-megacycle clock is re- 
quired to divide each 1-ms period into 
1000 parts. If bi-polar quantities are 
applied as analog inputs, the Trans- 
ponder must be offset to count bi- 
directionally by making I, analog 
minus full scale, and I,.. analog plus 
full scale. 

A l-megacycle clock device is ap- 
plied to a divide-by-2000 circuit so 
that a 500 pulse-per-second output is 
available for the interrogation circuit. 
The pulse train generates the readout, 
resets the counter, and goes through 
8 flip-flops to a matrix network where 
95 lines are made available. For each 
pulse applied to the 95 counters, one 
of these lines will become active. The 
“set” period, which was specified at 
10 milliseconds, is done by gating Nos 
| thru 5 of the 95 outputs. This pro 
vides a 10-millisecond pulse which is 
gated in parallel to each of the 90 
Transponders. The Transponder out- 
put is gated into a counter along with 
the 1-megacycle pulse-per-second train 
At the conclusion of the counting 





period, a digital number proportional 
to the pulse duration is available in 
the counter. This sequence of events 
is repeated for each of the 90 chan- 
nels. 


Operating Parameters 


The Transponder design parameters 
listed below easily can be altered to 
suit the application. 

Range of 
Parameters 
100 u v full 
scale or greater 


V artable 


Voltage Input: 
Source Impedance: 1000 ohms or less 
Conversion Rate 800 cps or less 
Minimum and 
Maximum 


Pulse Duration 


0.5 to 1.5 ms 

or greater 
Because they are interrelated by 

power sensitivity, the parameters can- 

not all be optimized simultaneously. 
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Figure 5. An alternate system to that of Figure 4. 


Parameters should be selected so that 
power input never is below 25 x 107° 
watts full scale 

Transponder linearity is +3, but 
can be improved to +0.3°% with a 
compensating circuit. Nonlinearity 
can be allowed for by over compen- 
sating the linearity curve 


Common-mode rejection is at least 
80 db with balanced input. Power re- 
quired is 150 mw at 12.5 + 0.3 v 

In a multichannel system, the out- 
puts are applied a common pulse 
shaper and driver, permitting time 
sharing of the output counter and con- 


trol logic 





Woods Hole Hosts Marine Scientists 


More than 400 marine scientists and instrument makers 
converged upon the little Cape Cod village of Woods Hole 
in September for a meeting which was the first, but hope- 
fully not the last, of its kind. 


The occasion was the Marine Sciences Conference spon- 
sored jointly by the American Society of Limnology and 
Oceanography (ASLO) and the newly-formed Marine 
Sciences Division of the Instrument Society of America. 
The Woods Hole Oceanographic Institution was official 
host for the gathering, but because of space requirements 
all the sessions were held in lecture halls of the Marine 
Biological Lab. across the street. 

During five days of meetings more than 75 papers were 
given, most of them on topics of interest both to instru- 
ment men and scientists. In addition, there was an after- 
noon symposium on Instrumentation Needs of Ocean- 
ography, with representatives from both societies among 
the panelists. In the keynote address, Prof. Henry Stom- 
mel of Harvard University and the Woods Hole Oceano- 
graphic Institution described some of the difficulties and 
techniques involved in attacking what may be the central 
problem in oceanography: a general description and theory 
of the circulation of the world’s oceans. 


The symposium was something of a philosophical free- 
tor-all on the relationships between the research scientist 
and the instrument maker, with many contributions from 
the floor, including a lot of good-natured banter about 
the relative lack of appreciation of one side’s contribution 
by the other. 


To judge from the applause. the theme of the sym- 
posium was set by Dr. William S. von Arx of Woods 
Hole, who said that any sound scientific investigation 
must stand on three legs: a carefully phrased question, an 
appropriate method, and suitable instruments. Without 


the others, he said, the most ingenious instrument is 


merely “an answer looking for a question 
Dr. von Arx described a navigation system he has de 
vised as a first step in his search for a means of measuring 
the slope of isobaric surfaces such as the sea surface. It 
consists of a telescope mounted on a gyroscope; with it 
he has been able to obtain single-observation fixes ac- 
curate to less than a mile 

Frank E. Snodgrass of Scripps Institution of Oceano- 
graphy described a system that uses a Vibrotron pressure 
gage buried in the ocean bottom to detect storms up to 
half a world away. With Dr. Walter H. Munk and Gay- 
lord Miller of Scripps, Snodgrass has studied the pressure 
differences associated with the long oceanic swells that 
serve as forerunners of distant storms. 

More wave-measuring tools were described by Dr. Eu- 
gene C. LaFond of the Navy Electronics Lab in San 
Diego, who has been studying the internal waves that 
develop between water layers of different density. One 
such tool is the isotherm follower, which uses thermistor 
sensors and automatically raises or lowers itself to stay in 
water of pre-determined temperature 

John W. Kanwisher of Woods Hole talked of a 
tool that makes possible continuous measurement of oxy- 
gen in sea water or other liquids 

There were a number of other attractions besides the 
meetings. Chief among them probably were the fine 
Cape weather and excellent swimming, which (contrary 
to rumor) do mot disappear with the tourists on Labor 
Day. The delegates were invited to tour the Woods Hole 
buildings and go aboard the research vessel CRAWFORD. 
The new aquarium of the U.S. Bureau of Commercial 
Fisheries Lab. was open to the attendees and their families. 
A cocktail party, a smoker with keg beer, and a clam-bake 
constituted the planned social activities 
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Answers to Some Problems in... 


Programming Real-Time 


Process Control Computers 


by ARTHUR J. DONEGAN 
Mathematician, Librascope Division 
General Precision, Incorporated 
Burbank, California 


The special demands of real-time 
process computer control evoke a 
special and characteristic type of 
program. Author Donegan clarifies 
the overall structure of such special 
programs, and the relations between 
available computer speeds and the 
real-time requirements of on-line 
process control. 


A PROBLEM in real-time process con- 
trol generally consists of a set of dis- 
crete operations, each done according 
to some real-time criterion. So, the 
program applied to such a problem 
tends to be oriented about a central 
“control routine,” which keeps tab on 
these real-time criteria and distributes 
available computing time among the 
various discrete operations. Each of 
these operations, which I call “tasks,” 
has its own independent program. 
The control routine keeps track of 
real-time, special process conditions, 
specific operator instructions, and other 
information pertinent to the perform- 
ance criteria for the tasks. Also, the 
control routine might provide for de- 
Cisions on priority between two or 
more tasks that fall due simultaneously, 
or for recognizing emergency condi- 
tions, activating alarms, etc. (Fig. 1). 
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Real-Time Criteria 


Tasks administered by the control 
routine might be any kind of operation 
required by the process. The particular 
kind of task, while crucial to the spe- 
cific process, is not important in an- 
alyzing real-time program organiza- 
tion in general. More important is 
classification of types of real-time cri- 
teria for task administration. 
Clock-Controlled Systems. One major 
real-time criteria forms the basis for 
“clock-controlled” systems. Here, each 
task is done once whenever a certain 
time interval has elapsed, according to 
a real-time clock. 

In clock control, the computer main- 
tains an internally-stored table of cur- 
rent “due-times” for the tasks under 
its control, periodically comparing each 
of these due-times to the current real- 
time provided by the clock. Whenever 
the computer finds that the due-time 
for a given task is equal to or greater 
than the current real-time, it performs 
the task in question, increments the 
due-time of that task by its period, 
and returns to the job of comparing 
real-time with due-times. If there are 
several tasks, more than one of which 
could fall due simultaneously, the com- 
puter might complete the comparing 
of all due-times to real-time before 
starting on any individual task, noting 
as it does so, any task found to be due. 
Condition-Controlled Systems. Another 
major type of real-time criteria is the 
“condition-controlled” system. Here, 
the decision whether or not to do a 
given task might be made according 


to some state of the controlled process 
(perhaps expressed by means of an 
on-off switch). For example: The de- 
cision whether or not to load a coke 
bin in a blast furnace might be made 
according to a switch which indicates 
whether or not the bin is empty. The 
switch is periodically interrogated, and 
appropriate action taken. 

Whatever the nature of the factors 
which determine a condition-controlled 
system, they usually lack definite per- 
iodicity. Rather, their occurrance is 
essentially unpredictable, demanding 
prompt action in real-time. 

On the other hand, the basis for a 
decision could be the calculations 
which the computer performs, or de- 
cisions made by a human operator, 
and communicated to the computer 
by a manually-operated dial, button, 
or keyboard. With regard to all of the 
timing characteristics considered here, 
both of these latter types of criterion 
may be considered to be “condition- 
controlled.” 

Fourthly, the criterion could be a 
decision made by a human operator 
and communicated to the computer by 
manually-operated dial, button, or key- 
board. 

Most actual processes involve both 
clock-controlled and  condition-con- 
trolled tasks. Consideration of such 
combined systems show that the basic 
control-routine structure is the same 
for both clock-controlled and condi- 
tion-controlled tasks. 

Heart of the control routine is a 
program cycle I call the “scanning 





cycle.” Scanning cycles consist of a 
program which periodically examines 
the criteria of each task the control 
routine administers, noting any tasks 
due, and performing program func- 
tions which will cause the due tasks to 
be performed later. The periodicity of 
the scanning cycle is constrained by 
the periods, computation times, and 
time tolerances of the clock-controlled 
tasks, and by the computation times 
and time tolerances of the condition- 
controlled tasks. 

For example: A clock-controlled task 
which falls due once per minute, re- 
quires 5 seconds of computation time, 
and must be completed within 10 sec- 
onds of its due-time, has a period of 
one minute, a computation time of 5 
seconds, and a time tolerance of 10 
seconds. Clearly, due-times of such a 
task must be determined to within 5 
seconds if stated requirements are to 
be met. One way to achieve required 
punctuality is to examine the criterion 
for execution of the task involved at 
least once every 5 seconds. However, 
it might be better to apply a variable 
period to the scanning cycle for this 
task, to exploit the relatively-large one- 
minute interval between due-times. We 
might alternate a period of, say, 45 
seconds with a rapid cycle of 5 seconds. 

On the other hand, a condition- 
controlled task with the same compu- 
tation time and time tolerance as the 
clock-controlled task above, but lack- 
ing its definite periodicity, certainly 
must have a scanning cycle with a 
period of 5 seconds or less, to meet 
process demands. 

Consider the process of Figure 
with the following criteria: 


Task Criterion 
l period 7, 
2 condition A 
condition B 
period p»2 


condition C 


Simultaneity of Tasks 


The capacity of a computer to 
achieve punctuality in doing a given 
task depends not only on the computa- 
tion time, period and time tolerance of 
that task, but on computation times, 
periods, and time tolerances of all 
other system tasks as well. One im- 
portant aspect of mutual interdepend- 
ence of tasks in time is the pattern 
formed by relative occurrances of due- 
times of the tasks. 


PERTINENT 


CONTROL ROUTINE 


INFORMATION FOR OVERALL 


CONTROL 


REAL-TIME 


ADMINISTRATION OF TASKS 


Fig. 1. Relation between author’s defined “control routine” and the “tasks.” 


Consider a clock-controlled system 
of m tasks, such that each task has a 
constant period and the due-times of 
all tasks are calculated from a common 
point in time; that is, all tasks are 
simultaneously due at time — 0. Then, 
all tasks will be simultaneously due 
again, for the first time after time 
0, at time = L; where L = the lowest 
common multiple of the periods of all 
the tasks. Also, all tasks will fall due 
simultaneously only at the following 
infinite number of points in time 
time = 0, L, 2L, 3L, etc. 

The same sort of relation holds be- 
tween members of any subset of the 
set of all tasks. That is, any combina- 
tion of tasks will fall due simultane- 
ously at equal intervals of time, where 
each interval is equal to the lowest 
common multiple of the periods of 
tasks in the combination. As example, 
consider a system of three tasks with 
these periods: 


Task Period 
l sec 
2 Sec 

3 4 sec 


If all three tasks are due at time — 0, 
then various combinations of tasks 
will fall simultaneously due again at 
points in time separated by these in- 
tervals: 


Combination Interval 


(1, 2) 
(1, 3) 
(2, 3) 
(i. 2 >) 


6 sec 


LCM (2,3) = 
LCM (2,4) 4 sec 
3 12 sec 
2 


LCM ( 
LCM ( 


,4) 
134 


4) 12 sec 


There is one relation between tasks 
where simultaneity mever occurs. Con- 
sider two tasks such that the period of 
the less-frequent task is an integral 
multiple of the period of the more- 
frequent task. If, at any point in time 
(such as time — 0, above) the two 
tasks are simultaneous, then they will 
follow the rule stated above. That is, 
they will fall simultaneously due at 
intervals of duration equal to the low- 
est common multiple of their periods 
However, there might be no point of 
siinultaneity between such tasks. For 
example, the more-frequent task might 
fall due every hour on the hour, while 
the less-frequent task falls due every 
three hours on the half-hour. 

Even so, such tasks will achieve their 
closest approach to simultaneity ac- 
cording to the lowest common multiple 
rule; and tasks between whose periods 
the integral multiple relation does not 
hold, always will fall due simultane- 
ously according to that rule. 


Self-Correction of Tardiness 


Sometimes it is tolerable to accept 
a certain amount of “tardiness” of task 
performance in a system, provided only 
that the tardiness is not cumulative 
over an indefinite period. That is, it 
is tolerable for some tasks to be per- 
formed late because of peak points in 
task activity, if the computer sooner 
or later will “catch up,” eliminating 
whatever tardiness has been accumu- 
lated. This property may be called 


‘tardiness self-correction.” 
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The condition for tardiness self- 
correction in such a system is simply 
that the total task computation time 
that falls due during one cycle of 
duration L (for simplicity, I neglect 
scanning time) shall be less than L. 

Symbolically: C < L, where C = 
total task-computation time in one 
cycle of duration L. From this can be 
derived a test for “tardiness self cor- 
rection.” Let T; = computation time 
of task i, and p; = period of task 2; 
n. Then, 


wees 6 = 1. 2. 3h -0% 


—= number of occurrences 


of task 7 during the period L. 


So, the total amount of task computa- 
tion time during the cycle is — 
L 7 
pln 


If C L, the tardiness at the end 
of each cycle L will be constant. If 
C > L, the tardiness at the end of each 
cycle L will be greater than that at 
the end of the previous cycle. 


Complete Punctuality 


A system in which every task due- 
time always is detected promptly may 
be said to have “punctuality of due- 
A system in which 


time detection.’ 
every task computation always is com- 
pleted within the limits set by its 
due-time and time-tolerance may be 
said to have “punctuality of task com- 
putation.” A system that satisfies both 
above conditions may be said to have 
“complete punctuality.” The following 
is an analytical procedure for testing a 
system of broad application for com- 
plete punctuality. 
The system to be tested has the 
following characteristics: 
1. The system is clock-controlled. 
2. All tasks have constant periods. 
3. Simultaneity of all tasks occurs in 
the system. 
Scanning time is negligible. 
The computer scans all tasks before 
starting computation on any set of 
tasks found to be due. 
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6. Once computation on a set of tasks 
has begun, the computation of those 
tasks is completed before scanning 
is resumed. 


The hardest part of the desired an- 
alysis is the test for punctuality of 
due-time detection. I define “interval 
of computation” as the amount of time 
that elapses between the imstant at 
which any given set of tasks falls 
simultaneously due and the instant at 
which the next task (or set of tasks) 
falls due. The object of the analysis is 
to find those combinations of sets of 
simultaneously-due tasks and associ- 
ated intervals of computation that are 
critical to punctuality of due-time de- 
tection, eliminating those that are re- 
dundant. Punctuality of due-time de- 
tection holds for a system only if the 
sums of the computation times of the 
sets of simultaneously-due tasks that 
survive the search are each less than or 
equal to their associated intervals of 
computation. 

The special case for which the an- 
alysis becomes trivial will be stated 
separately from the general case. 


Case 1. All periods are integral multi- 
ples of the minimum period. Since, in 
this case, the computation interval for 
every set of tasks always is equal to 
the minimum period of the system, the 
necessary and sufficient conditions for 
punctuality of due-time detection is: 


Pmin 


Case 2. At least one period is not an 
integral multiple of the minimum 
period. Necessary and sufficient con- 
ditions for punctuality of due-time 
detection can be determined as follows: 

Let the periods of all tasks be ex- 
pressed as integral multiples of some 
basic time unit. This always can be 
done, since no task ever will have an 
irrational period. For example, a task 
might have a period of 1.237 sec 
(= 1237 ms), but no task will have 
a period of x sec. Then: 


Step 1. Calculate the LCM* of the 
periods ux all tasks. 


Step 2. Select the nm sets of n—1 
periods and calculate LCM of each. 


Step 3. Eliminate any set of & periods, 
the LCM of which is equal to the 
LCM of any set of more than & periods. 


*LCM = “lowest common multiple.” 


[This step begins an iterative (repeti- 
tive) process. & is the index of itera- 
tion. The step eliminates all sets of & 
tasks which fall simultaneously due 
only as part of a set of more than & 


tasks]. 


Step 4. For each of the sets of k 
periods that survived Step 3, calculate 
the greatest common divisor of its 
LCM with each of the periods that are 
excluded from the set. The smallest 
resulting GCD? is the minimum inter- 
val of computation that ever occurs 
with the set of tasks associated with 
that set of periods. If any GCD for a 
given set = 1, no further GCD’s need 
be calculated for that set, since the 
smallest possible GCD is 1. This is so 
because all periods are expressed as 
integral multiples of some basic time 
unit. 


Step 5. Select each set of R—I periods 
that is not a subset of any set of & or 
more periods that survived Step 3 and 
that has a minimum interval of com- 
putation = 1. If none are found, go 
on to Step 6; otherwise, calculate the 
LCM’s of all qualifying sets and re- 
turn to Step 3. 


Step 6. Eliminate any set of & periods 
that is a subset of any surviving set of 
more than & periods if the minimum 
computation interval of the smaller set 
is equal to or greater than the mini- 
mum computation interval of the 
larger set. 


Step 7. Calculate the sum of the com- 
putation times of each of the sets as- 
sociated with the surviving sets of 
periods. This includes the sum of all 
tasks, the minimum computation in- 
terval of which equals the minimum 
period of the system. Punctuality of 
due-time detection holds for the sys- 
tem only if each of the resulting sums 
is equal to or less than its correspond- 
ing minimum interval of computa- 
tion. (See the appendix for an exam- 
ple.) 


The above procedure applies only 
to systems with the six characteristics 
enumerated above. There are virtually 
endless possible variations of the sys- 
tem rules which would require alter- 
ations in procedure.For example, a sys- 
tem involving condition-controlled 
tasks might require introduction of 
statistical analysis, because of the non- 
periodic nature of task occurrence. 


+GCD = “greatest common divisor.” 





INCREMENT Dt 


TIME 


FOR 


Figure 2. Scanning cycle of a typical process involving five tasks: two clock- 
controlled and three condition-controlled. 


A Criterion for Punctuality of 
Task Computation 


Once punctuality of due-time de- 
tection has been established for a sys 
tem like the above, the criterion for 
punctuality of task computation can 
be stated easily. Let the tasks be ar- 
ranged in order of their computation- 
al priorities. That is, whenever two or 
more tasks fall simultaneously due, 
task 1 is performed before task 2, task 
2 before task 3, etc. and 
sufficient condition for punctuality of 
task computation, assuming punctual 
ity of due-time detection, is then 


The necessary 


T; <= lay q 
t==1 


where t, time tolerance of task g 

Often, the order of computational 
priorities of tasks is not determined 
simply on the basis of time tolerences 
and computation times of the tasks, 
but rather according to external de- 
mands of the process itself. For in- 
stance: A task composed of calcula- 
tions made on the basis of data that 
are periodically gathered from a phy- 
sical process cannot be performed un- 
til the task which gathers those data 
has been performed. Therefore, it well 
might happen that a system of tasks 
that is fully capable of complete punc- 
tuality on the basis of its periods, task 
computation times, and time toler- 
ances, might fail to achieve complete 
punctuality because of constraints 
forced on the priority sequence from 
other sources. 


Step 4 


ot like 


the discussion of punctuality of due- 


This discussion priorities, 
time detection, applies only to systems 
with the six characteristics previously 
listed. Rules governing priorities can 
be much more complicated, especially 
where condition-controlled tasks of an 
emergency nature exist, requiring in- 
terruption of computations on less ur 
gent tasks 


APPENDIX: An example of how to 
determine conditions for punctuality 
of due-time detection 

of 


Let the following svysten five 


tasks be defined 


0.1 sec 
0.2 sec 
0.1 sec 
0.5 sec 
0.5 sec 


D1 2 sec z4, 
Pp» 3 sec, Ts 
Dz 4 sec, T. 
D4 6 sec, Ts 
p; = 7sec, Ts 


LCM (2,3,4,6,7) 


LCM (2,3,4,6) 
LCM (2,3,4,7) 
LCM (2,3,6,7) 
LCM (2,4,6,7) 
LCM (3,4,6,7) 
Surviving Sets: 
LCM (2,3,4,6,7) 
LCM (2,3,4,6) 
LCM (2,3,6,7) 


GCD (12,7) 
GCD (42,4) 
Surviving sets: 
LCM (2,3,4,6,7) 
LCM (2,3,4,6) 
LCM (2,3,6,7) 


Step 1 
Step 2 


* Numbers in parentheses are the mini- 
mum intervals of computation for the 
corresponding sets. 
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(2,4, 
(2,6, 
(3,4, 
(3,6, 
(4,6, 
riving sets: 
1 (2,3,4,6,7) 
7M (2,3,4,6) 
(2,3,6,7) 
(2,4,7) 
GCD_ (28,3) 
Surviving sets: 
LCM (2,3,4,6,7) 
LCM (2,3,4,6) 
LCM (2,3,6,7) 
LCM (2,4,7) 
LCM (3,7) 
LCM (6,7) 
Surviving sets: 
LCM (2,3,4,6,7) 
LCM (2,3,4,6) 
LCM (2,3 =) 
LCM (2,4,7 
LCM (3,7) 
GCD (21,2) 
Surviving sets: 
LCM (2,3,4,6,7) 
LCM (2,3,4,6) 
LCM (2,3,6,7) 
LCM (2,4,7) 
LCM (3,7) 
None 
} Surviving sets: 
LCM (2,3,4,6,7) 
LCM (2,3,4,6) 
LCM (2,4,7) 
LCM (3,7) 
7 0.14+ 0.24+ 0.14 
0.1+ 0.2+ 0.14 
09<1 
0.1+ 0.14 0.5 = 
0.2 + 0.5 0.7 


3 49 s3 4 s3 


Step 


Therefore, punctuality 
detection holds for the 


Vol. 8, No 


0.5 

0.7 
<1 

of due 


system 
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time 
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How to Get Dependable, Accurate 


Service from Controlled-Volume Pumps 


by B. S. BERTOLET* 
Service Manager 
Milton Roy Company 
Philadelphia, Pennsylvania 


To get the good service your con- 
trolled volume pumps can deliver, 
don't treat them as “just another 
pump.” Rather, give them the same 
careful installation and maintenance 
you give to any other of your pre- 
cision instruments. 


CONTROLLED-VOLUME pumps — 
sometimes called “metering” or “pro- 
portioning” pumps — are increasingly 
popular with process engineers for pre- 
cise delivery of process liquids per 
unit of time. So, every instrument 
maintenanceman should understand 
their correct operation, installation and 
service. 

Basically, a controlled-volume pump 
consists of a plunger, reciprocating in 
a displacement chamber, which is con- 
nected by valves to suction and dis- 
charge parts (Figure 1). A modern 
refinement includes a diaphragm be- 
tween two displacement chambers so 
as to isolate the process liquid in a 


leakproof design. 


Where You Put It Is Important 


The pump should be firmly bolted 
to a solid foundation of adequate size 
—preferably a concrete base—high 


: *Senior member of ISA, Philadelphia 
Section. 
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enough to prevent flooding when the 
area is washed down. 

Leave plenty of room around the 
pump for easy service access. Shut off 
valves in suction and discharge piping 
and a union between them and the 
pump are “musts” for service. 

Locate the pump with its suction 
connection well below the liquid level 
in the source tank, so as to have full 
“flooded suction,” and as close to the 
source tank as possible to minimize 
pressure loss in the suction piping. 
These pumps generally will operate 
with suction lift, but might perform 
erratically at short stroke. 


Instantaneous Pressure 


The crank motion of the pump 
causes its piston to move in a sine- 
wave displacement. This creates a 
maximum instantaneous flow of pi 
(3.1416) times the average flow. So 
suction and discharge piping and 
equipment must be selected to ac- 
commodate this peak instantaneous 
pressure and flow 


How to Install Suction Piping 


Be Sure Suction Pipe is Big Enough. 
The suction pipe must be able to sup- 
ply the pump with liquid at a suffici- 
ent absolute pressure so that the dis- 
placement chamber will always be 
completely filled to the end of the 
suction stroke. Thus, make your suc- 
tion pipe as short and direct, and with 
as few fittings as possible, to minimize 
pressure drop. Remember to size the 


suction pipe for the maximum in- 
stantaneous flow rate, not the average 
as explained above. 

Connect the suction pipe several 
inches above the bottom of the source 
tank to leave a sludge settling zoae— 
especially important with low-capacity 
pumps (30 gallons per hour or less) 
because their small check valves are 
more likely to foul. 

What Kind and Size of Pipe? Since 
many liquids dispensed by these pumps 
are highly corrosive, select corrosive 
resistant pipe of adequate strength, 
and locate it where leakage will not 
cause serious trouble. For suction lines, 
corrosive-resistant tubing is better than 
rigid pipe because its smooth interior 
and wide-radius bends reduce pres- 
sure drop — even more important for 
liquids of high viscosity or high vapor 
pressure. Excessive suction-line pres- 
sure drop might cause high vapor- 
pressure liquids to flash or cavitate, 
either of which causes erratic pump- 
ing. 

Surge Chambers. Surge chambers (or 
towers) greatly reduce pressure loss 
where long suction piping can't be 
avoided. They usually consist of a 
length of 3- to 8-inch pipe erected 
vertically so as to entrap gases. 
They operate to supply the instantan- 
eous peak demand of the pump suc- 
tion, and thus nearly average out the 
source-tank to surge-chamber flow. 
Place surge chambers in the suction 
pipe as close to the pump as possible. 


Special Liquids. In pumping liquified 
gases such as carbon dioxide or Freon, 





Figure 1. This 
cutaway ofa 
controlled-volume 
pump shows all 
the parts 
concerned in 
service work. 


you may have to subcool the liquid to 
avoid flashing during the suction 
stroke. With viscuous liquids, you may 
have to raise suction-tank pressure 
with air or inert gases, when the at- 
mosphere pressure cannot make the 
liquid flow to the pump; or you may 
have to force the liquid to the con- 
trolled-volume pump using a pump 
of another type. 


Installing Discharge Piping and 
Relief Valves 


As with the suction piping, the dis- 
charge piping should minimize pres- 
sure drops from the pump to point of 
application. Equally important in dis- 
charge piping are adequate size, mini- 
mum pipe fittings, proper support, 
adequate pipe strength, corrosion re- 
sistance, and proper location. 

Although these pumps sometimes 
will operate with inadequate discharge 
piping, it will severely overload the 
motor, gears, and bearings, resulting 
in excessive wear and maintenance. 
Surge chambers also are used on dis- 
charge lines to smooth the flow and 
relieve the peak pressures. 


Overpressure Protection. Frequently | 
am asked, “Why isn’t the motor over- 
load device or pressure switch suf- 
ficient overpressure protection?” The 
answer: These devices do not respond 
quickly enough to overpressures. Even 
if they would cut off the power in- 
stantly, inertia would carry the pump 
through several strokes — enough to 
cause failure of some part. 

To protect your pump and associated 
equipment and piping, you must in- 
stall a suitable relief valve, or rupture 


disk, on the discharge line, as near 
the pump as possible. This valve or 
disk must not be isolated from the 
pump by a valve that can be closed! 
The relief-device discharge outlet 
should be led to a point of safe dis- 
posal, generally to a drain or to the 
source tank, and should be set up so 
the leakage can be seen. 


Positive Pressure Differential. There 
must be a positive pressure differential 
across the pump to be sure the free-ball 
check-valves seat correctly. If suction 
pressure is igher than discharge pres- 
sure, liquid will flow through the 


pump even when it is out of service. 


If necessary, this situation can be 
handled by a vented riser or back- 
pressure valve. The vented riser is a 
vertical extension of the discharge 
pipe brought to some point at least 
12 to 15 feet above the maximum 
height of liquid in the source tank 
This vertical liquid leg on the pump 
discharge acts to “load” the pump by 
providing a positive discharge head. 

The back-pressure valve is necessary 
where the discharge system must be 
closed. These valves automatically 
maintain a set-back pressure on the 


pump discharge. 


Stuffing-Box Flushing System. When 
pumping abrasive slurries or liquids 
of limited solubility, deposits of abra- 
sive material may build up in the 
stuffing box. These deposits can be 
avoided by providing the pump with 
a stuffing-box flushing system. There 
are two kinds in use: 1. In the 
“through flush system” water (or some 
other satisfactory liquid) enters one 
side of the stuffing box, flows through 


BALL VALVE 


VALVE SEAT 


* STEP.VALVE 
UQUID END 


PUMP FRAME 


the lantern ring, and out the other 
side to waste. I recommend this system 
only for toxic liquids where gland 
leakage cannot be tolerated. 2. In the 
“internal flush system,” the flushing 
liquid enters the stuffing box under 
slight pressure, flows through the stuff- 
ing box and along the plunger, a few 
drops per minute, thus preventing ac- 
cumulation of abrasive material in the 
stuffing box. I recommend this system 
for slurries, phosphate solutions, etc 


If your pump is to handle a hazard 
ous liquid, remember that the safety 
of adjacent equipment and people must 
be considered. Don’t forget to include 
a check valve in the discharge line to 
prevent blow back of process liquid in 
case of accident to pump or piping. 


Most Troubles Occur at Startup 


The most critical time is the initial 
startup following installation. Often, 
the men doing the startup did not 
make the installation. So they should 
carefully check out suction, discharge, 
flush, electrical, and any other special 
connections before startup. Blow or 
flush out all suction and discharge 
lines to remove dirt, and to be sure 
they are open. Check all connections 
for tightness. Familiarize yourself with 
the location of valves and switches for 
possible emergency operation. Be sure 
the relief device is the correct one, and 
is properly installed. Check all foun 
dation and assembly bolts 


Check Lubrication Carefully. Gear re- 
ducers on controlled volume pumps 
need special lubricants. Usually, these 
reducers are worm or combination 
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spur and worm gears. They have high 
reduction-ratios and generate much 
heat. Some reducers contain the right 
amount and quality of lubricant when 
shipped: some are shipped dry. So do 
not operate the pump until you are 
sure the reducer is properly filled with 


the correct lubricant! 





CAUSE 


blown fuse 
starter thermal- 


low liquid-level 
cutoff function 


broken wire 
low voltage 
liquid ‘frozen’ 
in pump 


‘ 


starved suction 


suction leaks 
suction lift 
too high 

liquid too close 
to boiling point 


wrong stroke 
adjustment 

leaky packing 
wrong speed 


worn, dirty 
valves or seats 


leaky suction 

or packing 

worn, dirty 
valves or seats 
low suction 
pressure 

liquid too close 
to boiling point 
leaky relief valve 


power doesn’t 
match motor 
characteristics 
too little, or wrong 
lubricant in gear 
case 

overload. pump 
operated above 
rated capacity 
wrong lubrication 
or too tight 
packing 


cation for pump 


mechanical 
misalignment 


loose rod bushings 


gear backlash 


end play in high 
speed shaft 
worn bearings 


wrong type or lack 
of lubricant 





overload device open 


overall wrong lubri- 


TROUBLE: Noisy operatio 
pump valves | 


TROUBLE: Gear reducer 


REMEDY 


TROUBLE: Pump won't operate 


replace fuse 
reset 


fill suction 
tank 


locate, repair 
determine reason 
thaw out 


TROUBLE: Doesn’t deliver rated capacity 


increase suction 
head or pipe size 
eliminate leaks 
reduce suction 
lift 


subcool liquid 

or raise suction 
pressure 

correct adjustment 


adj-st or replace 


check line voltage, 
frequency against 
motor nameplate 


clean or replace 


TROUBLE: Erratic delivery 


repair or replace 
piping, packing 
clean or replace 


increase suction 
pressure 


subcool liquid or 
raise suction pressure 


repair or replace 


TROUBLE: Motor overheats 


check power 
supply against 
motor nameplate 
check lubricant 
level and type: re- 
place if doubtful 
check operating 
condition against 
mfr specs 

adjust packing, 
check lubricant 
type 

che-k all tubri- 
cating points 
check alignment of 
all working parts 


n 


normal clicking and 
rattling sometimes 
amplified by natural 
resonances in piping 
s's‘en: generally, 
no cause for alarm 
replace worn bush- 
ings and pins if 
necessary 


adjust or replace 
gears 
shim shaft 


replace 

drain, refill gear 
case with proper 
lubricant 








Figure 2. For emergency repairs 
you will find trouble fast with 
this systematic troubleshooting 
procedure. 
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Certain additives in reducer lubri- 
cants break down when they absorb 
moisture or are in contact with pol- 
ished metals for long periods. So, if 
your pump has been out of the fac- 
tory for more than a year, better drain 
and refill its gear case. 


Moving parts such as connecting 
rods and crossheads generally have 
grease fittings, although some are oil- 
lubricated. Follow the pump maker's 
instructions exactly. Stuffing boxes 
with no flush systems need special lub- 
ricants, because much friction develops 
between plunger and packing. Ordin- 
ary Cup greases are made useless by 
the solution being pumped. So, before 
startup, completely release the pack- 
ing gland, pull it up just finger-tight, 
and then inject the lubricant through 
the fitting provided. 


Preliminary Run-In 


Milton Roy service engineers have 
found that, before using a pump, its 
stroke should be set at zero and its 
motor operated for 10 to 15 minutes 
to thoroughly distribute the gear oil 
through its parts. The discharge line 
should be open to prevent pressure 
build-up. Gradually increase the stroke 
setting to 25, 50, and finally 100%, 
and run for 5 to 10 minutes at each 
setting. 


Testing the System 


If possible, you should “water test” 
your new installation before pumping 
the chemical. Using water, you can 
check the entire system with minimum 
hazard to men and equipment. First, 
fill the source tank with water to a 
point above the pump’s suction con- 
nection. Close off the discharge shut- 
off valve which will force the dis- 
charge through the relief valve, check- 
ing its operation also. 


Calibration: 1 suggest that you defer 
checking calibration until your new 
pump has been run 24 hours or more. 
Then, run tests at 10, 50 and 100% 
of full stroke. To minimize errors, 
these runs should be long enough to 
equal at least 100 pump strokes. Plot 
data from the test series on graph pa- 
per to provide a pump calibration 
curve. 


Since feed rate is proportional to 
stroke length, the stroke setting easily 
can be calculated for the desired rate 
by referring to your calibration chart 
derived in the above test. For example, 
if your pump has a rated capacity of 


30 gph at a 3-inch stroke setting, a 
25 gph delivery can be obtained with 
a stroke setting of about 2™% inches. 


Final Check After Installation 


After your new pump has been run- 
ning for several hours, relubricate it 
thoroughly, and check the packing ad- 
justment and motor temperature. In a 
hot place such as a boiler room, the 
temperature might run 185 to 190° F, 
which is normal for these small motors 
and reducers, and creates no hazard 
provided the electrical overload device 
is correct for the motor, adequate ven- 
tilation is provided, and the reducer 
is correctly lubricated. 


Routine Maintenance 

Your operating experience will de- 
termine the life-expectancy of rod- 
bushings, packings, plungers, _ ball- 
checks, and ball-seats. It is better to 
replace worn parts by a preventive 
maintenance schedule than to have 
them fail in service. 

Order your spare parts as soon as 
your pump is put into operation. Then 
promptly replace parts as they are 
used. Lubricate moving and sliding 
parts at least once every eight hours if 
the pump is under continuous full- 
load. When your pump is operating 
intermittently, lubricate in proportion 
to operating time. Check the entire 
pump at least once every 24 hours un- 
til, from your experience, you can set 
up an inspection schedule based on its 
specific operating conditions. 

Any emergency breakdowns which 
do occur can best be handled by a 
logical trouble-shooting _ procedure 
(Figure 2). 

Servicewise, the stuffing box is the 
most critical part. Proper installation 
and break-in of packing will reduce 
stuffing box maintenance. Special 
packing usually is shipped with proper 
installation and adjustment  instruc- 
tions. No packing will last long in 
contact with a scored plunger. If a 
plunger has been lightly scored, it 
can be repolished on a lathe; but a 
badly-scored plunger should be re- 
placed. 

Crosshead-plunger to pump-frame 
fit should be checked when replacing 
packing. If the crosshead assembly fits 
too loosely, the packing, instead of the 
crosshead, will support the plunger 
weight. Then, as the packing wears. 
the plunger will drag on the lantern 
gland of the stuffing box, scoring the 
plunger and chewing up the packing. 





Figure 1. Reactor process with 
production-rate computer. 
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Applying Dead-Time Compensation 


for Linear Predictor Process Control 


by DALE E. LUPFER* 
and M. W. OGLESBY*+ 


Phillips Petroleum Company 
Bartlesville, Oklahoma 


Application of the predictor method 
requires that a dynamic model of the 
process be used as part of the cun- 
trol system. It is shown here that 
the use of even an approximote 
model affords considerably improved 
control. 


THE DESIGN of automatic control 
systems for continuous processes char- 
acterized by long dead time presents 
a difficult problem for which there 
are several possible solutions. The ap- 
proach covered here is that of linear 
predictor control. 


Although theory covering linear 
predictor control has been developed 
for some time, actual applications to 
real processing plants have been 


*Senior Member of ISA, Tulsa Section 
+Member of ISA, Tulsa Section 


limited because of hardware restric- 
tions':*:3. The method requires that 
a model of the process be used as 
part of the control system, and that 
practical equipment be used for simu- 
lating dead-time systems. 

This report covers a practical linear 
predictor control system that has been 
applied to a chemical reactor for auto- 
matic control of production rate. Be- 
cause excessive phase shift caused by 
the long process dead time results in 
very slow recovery, a satisfactory de- 
gree of control cannot be realized on 
this process by application of a con- 
ventional, two-mode controller. 


Process Description 


The reactor system, 
Figure 1, centers about a process con- 
sisting of a stirred vessel fed by a car- 
rier solvent, reactant, and catalyst. The 
reaction product (a result of an exo- 
thermic reaction in the presence of a 
catalyst), carrier solvent, and excess 
reactant form the vessel effluent. 


shown in 


‘Superior numbers refer to similarly 
numbered references at the end of this 
article. 
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Heat is generated in the reactor by 
heat of mixing, heat of solution, and 
heat of reaction, with most of this 
generated heat removed from the re- 
actor by vaporization of the coolant 
in the coils. Finally, the heat is re- 
moved from the system by the con- 
denser. 

For any desired production rate, 
constant reactant and solvent feed 
rates are set. Reactor temperature is 
controlled automatically by manipulat- 
ing either the coolant flash tank pres- 
sure or inlet carrier solvent tempera- 
ture. Under these conditions, produc- 
tion rate is a function of catalyst flow 
within quite wide limits. 

A constant production rate is de- 
sirable because it aids product quality, 
results in higher yields, and insures a 
more uniform concentration of reac- 
tion products in the carrier solvent. 
Constant concentration, on the other 
hand, improves operation of the plant 
unit downstream from the reactor. 

Constituting the chief disturbance 
to the operation are poisons that en- 
ter the reactor with the feed stream. 
These poisons, including many dif- 
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Figure 2. Reactor process transfer 
functions (determined by tran- 
sient tests). 








ferent elements and compounds exist- 
ing in small concentrations, decrease 
catalyst productivity 


Process Dynamics 


The transfer function de- 


rived from making a step change in 


pre CESS 


catalyst flow is: 


B 
A 


(Ss) 


K, € oF 
(Tys+1) (Tos+1) (435+1) 


~ K,Gie al (1) 


where 79.5 minutes dead-time. 
T,; = 13.1-minute time constant. 
Ts = 11.1-minute time constant. 


T; 0.5-minute time constant. 
: psi 
K, 1.00 *—. (steady-state process 
psi ‘ 


gain). 
Laplace operator. 
base of natural logarithms. 


B = production-rate output. 

A = catalyst flow input. 

The dynamic relation between pro- 
duction rate and load _ changes 
(changes in poison level) was some- 
what more difficult to determine. As 
shown in Equation 2, the effective 
load change on production rate is not 
delayed in time as is the catalyst 
change: 


i’ ‘a7 s= 
K: 


(Tis+1) (Tos+1) (Tas +1) 


= KoG; (5) 


(2) 


where K»—=steady-state change in pro- 
duction rate (psi) per change in poi- 
son level. 

L=load-change input. 

The complete process is represented 
by the block diagram arrangement 
shown in Figure 2; however, in reality 
the process cannot be separated phy- 
sically as shown. 
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Figure 3. Linear predictor control 
achieved by paralleling process 
with K,G,(s). Compensation re- 
quirements are shown by tran- 
sient responses. 
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Svstem Derivation 


The first step necessary for deriving 
the predictor control system is shown 
in Figure 3. A block, with transfer 
function K3G3(s), is placed around 
the process in a feedforward fashion. 
This block’s output, C, is summed 
with the process output, B, to form a 
new output, E. K;G3(s) must satis- 
fy the requirements illustrated in the 
graph of Figure 3. Then the response 
of E to a step change in catalyst is 
exactly like the response of B, except 
that i occurs one dead-time incre- 
ment ahead of the B response. There- 
fore E predicts the process output for 
any change of catalyst. For this con- 
dition to be fulfilled, the following re- 
lation must exist: 


K3G3(5) KG, ( s) (l—e 


(3) 


Equation 3 shows that the 
compensation block K3G3(s5), 
pulse-type transfer function. The dy- 
namic response of this pulse generator 
is set by e~*? and K,G,(s) of the 
process. 

Since the steady-state gain of the 
pulse generator is zero, the absolute 
magnitude of E will equal B when no 
transients are present in a system. A 
conventional controller is used to hold 
E constant by manipulating A. Figure 
t shows the complete theoretical con- 


process 
has a 


trol system. 


Pulse Generator Design 


The most difficult problem associ- 
ated with the pulse generator design 
was that of providing an economically 
practical system. Three specific sys- 
tems were studied: 

1. A pulse generator designed to give 
exact linear predictor control as set 
forth in Figure 4. 

2. A pulse generator designed around 
a first-order approximation dead-time 
model. 
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Figure 5. Pulse generator de- 
signed around first-order dead- 
time approximation. Components 
include: G, and G, (third-order 
pneumatic lags); G; (first-order 
pneumatic lag); 1 and 2 (conven- 
tional pneumatic relays). J — 2M 
—K.N; E = K.(H—J) +B where 
K, and K, are gain adjustments. 
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Figure 4. Complete theoretical 
control loop for exact linear pre- 
dictor control. 
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3. A pulse generator designed around 
a second-order approximation dead- 
time model. 

System No. 1 was studied to deter- 
mine the maximum improvement that 
could be obtained by a linear predic- 
tor control system when compared to 
a conventional feedback system. It 
also provided a basis for comparing 
Systems 2 and 3, which were studied 
by analog simulation. 

The system eventually 
plant installation was number two. It 


used for 
was comprised of standard pneumatic 
components because of these three 
factors: 

1. Cost 

2. In-plant reliability 

3. Familiarity of plant people with 
pneumatic devices. 

The pulse generator for plant in- 
stallation contained a first-order dead- 
time model, although the dynamics of 
many processes are such that consid- 
erable gain could be achieved by em- 
ploying second-, third-, or fourth-order 
dead-time models. 

The first-order approximation for 
dead time is given by the following 
transfer function’: 


where T—dead-time in minutes 
F=output of dead-time model 
N=input to dead-time model 
Note: The order is given by the high- 
est power of s. 

The maximum frequency for which 
the first-order model will act accurate- 
ly as a dead-time device is given by: 


0955 
T 


cycles 


where f = frequency in 


minute 
T=dead-time in minutes. 


At the frequency determined by this 
equation, the phase shift will be in 
error by approximately one degree 
when compared to the phase shift of 
pure dead time, and it will increase 
as the frequency goes above the value 
set by Equation 5. 

Inspection of Figure 4 shows that 
the load disturbance L is filtered by 
block K»oG;, the controller K.G,, and 
K,G, of the pulse generator before 
appearing at the dead-time section of 
the pulse system. a step 
change originating at L, the high-fre- 
quency components will be attenuated 
considerably before reaching the pulse 
generator dead-time device. It is this 
fact that permits approximate dead- 


Even with 
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time models to be used for this ap- 
plication. The actual pulse system 
used for the plant installation is shown 
in Figure 5. That part of the system 
between signals N and J makes up 
the first-order dead-time model. G, 
is a third-order, pneumatic lag com- 
posed of three restrictors and volumes 
in series. That part of the system be- 
tween A and J should be an analog 
of the process, but since an approxi 
mate dead-time model is used, this 
analog is only approximate. Gg is a 
third-order pneumatic lag. Signal J 
is subtracted from signal H by pneu- 
matic relay 2 to form the pulse. G,, 
G;, and Gs are tuned to get the best 
pulse shape when compared to the 
requirements of an exact linear pre- 
dictor system. 

Figure 6 shows the complete con 
using the 


pulse system of Figure 5 


trol system approximate 


Analog Simulation Results 


The first results of the analog simu 
lation study are shown in Figure 
This set of response curves is a com- 
parison between the exact linear pre 
dictor control and a conven- 
tional control system applied to the 


The controller settings used 


system 


reactor. 
were a compromise between the set- 
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Figure 6. Complete linear predic- 
tor control system, including pulse 
generator of Figure 5 








tings required to minimize the in- 
tegral, {5 |e|t dt, for load and set- 
point changes. It was found that the 
controller setting that gave the best 
response for load disturbances resulted 
in a response that was too oscillatory 
for setpoint changes. The figure also 
shows that much more sensitive con- 
troller settings can be used for the 
predictor control system than for the 
conventional one. 

Further inspection of the figure 
shows that the exact predictor system 
responds to both load and setpoint 
changes considerably better than the 
conventional control system. The fre- 


quency of oscillation for setpoint 


changes of a conventional control sys- 
tem is about 0.67 cycle per hour. For 
the predictor system, however, the 
frequency is about 2.5 cycles per hour. 
The deviation in production rate 
caused by the step load change is con- 
siderably less for the predictor system. 

The response curves shown in 
Figure 8 compare the first-order pre- 
dictor system of Figure 6 with con- 
ventional control. The same controller 
settings used for the exact predictor 
system were used here. These settings 
were determined to be a good com- 
promise for the first-order predictor 
arrangement. 

The load 


responses to changes 
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Figure 7. Production-rate respon- 
ses for comparison of convention- 
al control (A) to exact linear 
predictor control (B). For A, con- 
troller gain — 1.0, reset — 20.8 
min. For B, controller gain — 
10.0, reset = 5 min. 
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Figure 8. Production-rate respon- 
ses for comparison of convention- 
al control (A) to first-order dead- 
time linear predictor control (B). 
For A, controller gain = 1.0, reset 
= 20.8 min. For B, controller gaip 
= 10.0, reset = 5 min. 
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shown in Figure 8 are not very dif- 
ferent from those shown in Figure 7, 
but there is a drop in setpoint re- 
sponse frequency. Inspection will 
show that the first-order dead-time 
predictor has a setpoint response os- 
cillation of about 1.75 cycles per hour, 
or about half the frequency given by 
the exact predictor system. This dif- 
ference results from the pulse system 
not being exact. The sum of the pulse 
and the process output is somewhat 
different in shape from that obtained 
with the exact predictor of Figure 3. 

Results obtained with the second- 
order dead-time model were almost 
identical to the first-order predictor 
results. Figure 9 compares the pro- 
duction rate response due to the same 
load step change for the four systems 
being compared. Note that there is 
little to be gained by using the exact 
predictor, insofar as load changes are 
concerned. The first-order dead-time 
predictor shows good improvement 
over conventional control. 


Plant Results 


Shown in Figure 10 are two open- 
loop response curves obtained with the 
first-order predictor installed on the 
reactor. Curve B is production rate, 
and curve E is the sum of production 
rate and pulse generator output (See 
Figure 6). These responses were the 
result of a step decrease in catalyst 
flow, and although the records con- 
tain noise, the predictive nature of 
curve E can be observed. For obser- 
vation purposes, the zero amplitude 
level of B has been raised to separate 
the two responses. The time basis of 
the two records is displaced as shown. 
Figure 11 shows a plant record of 





production rate when the pulse gen- 
erator gain was reduced to one-fourth 
the proper amount. This gives some 
idea of the control quality that might 
be achieved by application of a con- 
ventional feedback system 

Figure 12 is an actual plant record 
with the first-order predictor in 
closed-loop control, and with the pulse 
gain at its proper value. Two records 
are shown: B is the production rate, 
and E is the sum of production rate 
and the pulse generator output, or 
controller measurement. This record 
shows less production rate deviation 
and higher response frequencies than 
does the Figure 11 record. The zero 
level of curve B has been shifted to 
show the two records more clearly. 


Conclusion 

The application of a linear predic- 
tor control system to a process charac- 
long dead time has been 
improve- 
Even 


terized by 
shown to offer significant 
ment over conventional control. 
greater improvements can be realized 
when the ratio of process dead time to 
exponential rise time is higher. The 
analog simulation study showed that, 
for the reactor process covered, there 
was little to be gained by application 
of a dead-time model greater than 
order. But this is not always 
true. The higher the ratio of process 
dead time to exponential rise time, the 
greater will be the improvement ob- 
tained by the use of higher order dead- 
time The analog simulation 
study did indicate, however, that there 
was little improvement to be realized 
in any dead-time process by using 

model that exceeded fourth 


first 


systems. 


dead-time 


order 


References 


No. 
April 1, 


2,829,322 
1958. 


States Patent 
M. Silva, 


1. United 
issued to L. 


Feedback Control Systems by 
M. Smith, McGraw-Hill Book Co., 
N.Y., 1958. 


Otto | 
Inc 


to Overcome Dead Time 
Smith, J.8.A. 


28-33, 


A Controller 
by Otto J. M. 
Vol. 6, No. 2, pp. 
1959. 


Journal 
February 


An Analog Computer for On-Line Re 
Control by E. D. Tolin and D 
1.8.A. Journal, Vol. 6, No 
1959. 


actor 
\. Fluegel, 
10, pp. 32-38, October, 
Networks for an Analog 
Cunningham, 
Group on 
EC-3, No 


Time Delay 
Computer by W. J. 
Trans. 1.R.E. Professional 
Electronic Computers, Vol 
4, pp. 16-18, December 1954. 








Figure 9. 
Production-rate 


| {| | | | { | 








response to step 
load change for 
three linear pre- 





— 


POINT/ 





dictor systems, 
as compared to 


CONTROL WITH EXACT LINEAR PREDIC 


Wa CONTROL WITH 2ND ORDER DEAD 


TIME LINEAR \PREDICTO 








conventiona! 
control 


7 


| CONTROL wiTH ist ORDER DEAD 
TIME LINEAR PREDICTOR | 





system. 





FCONVENTIONAL CONTROL 





PRODUCTION RATE 






































Figure 10. 
Actual open- 
loop response 
curves obtained 
with first-order 
linear predictor 
of Figure . INCREASING 
Responses resu TIME 

from a step = 
change in pres- A 
sure to the 
catalyst 
operator. Curve 
B is production 
rate. Curve E is 
sum of produc- 
tion rate and 
pulse generator 
output. 


e) 


-—_] | 


pl 








CURVE E 








~ TIME O FOR| 





10 1.5 20 25 


TIME IN HOURS 


5 6 


CURVE B- 
ZERO OFF SE 


PRODUCTION RATE 
aakSL E 


B—pecREASE | 


| 
1-HOUR} 


TIME O FOR 


wank o B {| 











Acknowledgment 


gratefully acknowledge 
Research and De 


velopment Department personnel by the 


authors 


I he 


the assistance given to 


Phillips Chemical Co 


This based on a paper 
sented at the 2nd Joint Automatic 
Boulder, 


article ts pr 
Con 
trol Conference Colorado, June 
28-30, 1961. 

The original paper, 
be published in ISA Transactions Volume 
I, Number | to be 


1962 


in its entirety will 


issued in January 
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Satisfying results using computers and data loggers 


Figure 1. 

Data system at 
R. S. Nelson 
power station. 


More Electric Power at Less Cost 


by J. 0. ROBICHAU 
Gulf States Utilities Company 
Beaumont, Texas 


A major utility happily watched op- 
eration labor costs plummet 14%, as 
a direct result of installing com- 
puters and data logging equipment. 
Outlined here is a recap of why and 
how the company did it, and what 
was gained by if. 


IN GENERAL, there are five fun- 
damental reasons or goals for instal- 
ling any instrumentation or control 
equipment: 

l. to indicate or record data for op- 
erating and historical use 


2. to gain relief from routine, and al- 
low greater concentration on more im- 
portant functions 


3. co lower maintenance costs by op- 
erating equipment correctly and _sys- 
tematically 

4. to increase efficiency by the use of 
faster, or more frequent, detection and 
correction methods 


5. to safeguard pesonnel and equip- 
ment. 

Actually, all five reasons can be re- 
duced to one common denominator: 
the better utilization of manpower. 
Such at least was the motivation of 
Gulf States Utilities in its pioneering 
entry into the automatic data-handling 
field. Even further stimulation re- 
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sulted from the company’s realization 
that its generating capability was 
scheduled to more than double (733 
mw to 1501 mw) in the period be- 
tween 1956 and 1960. 

To determine operating personnel 
requirements that would be necessi- 
tated by this expected growth, a study 
was begun at the Neches Power Sta- 
tion. Could the two-unit expansion 
there be accomplished without adding 
more operators to man the equipment? 

The study revealed that some 28,100 
readings were entered on twenty log 
sheets every 24 hours in the six-unit 
station. Later the readings were sum- 
marized and condensed into plant op- 
erati.:g reports. More than half this 
data was of immediate concern only, 
with little or no lasting value. Yet 
obtaining it ate up more than 25% 
of the operators’ time! 

It was little wonder that automatic 
data logging and scanning systems ap- 
peared justified as a result of the 
study. All five of the fundamental 
goals mentioned earlier could be 
achieved. As an extra bonus, the im- 
mediate need for trained operators 
could be met, and the operating ex- 
pense of the six older units could be 
reduced. 

What further need to hesitate! At 
that time the Neches Power Station 
had six turbo generators with a total 
capability of 265 mw. Because of the 
installation of a scanning logger and 
a bearing temperature scanning an- 
nunciator, it was possible to add two 
11l-mw units—with no increase in 
Operating manpower. 

The installed system, furnished by 
Panellit, Inc., supplemented existing 


instrumentation and performed these 
functions: 

1. alarm scanning with limit com- 
parison, annunciating, and recording 
of off-normal conditions 

2. hourly and on-demand logging of 
normal operating data 

3. trend recording of measured and 
computed data 

1. integrating, averaging, flow com- 
pensating, linearizing, and computing 
of heat rates, efficiencies. etc. 

The scanning rate for both the log- 
ger and annunciator systems is one 
point per second. Trend recording of 
any point is available through a plug- 
jack arrangement. 

The second system, installed at the 
Riverside Power Station, was for the 
most part similar to the first. 

It was the third system, however, 
that produced some previously un- 
tried opportunities. The Roy S. Nel- 
son Station (Figure 1), being entire- 
ly new, made it possible to realize 
these further advantages: 

1. reduction in the amount of con- 
ventional plant instrumentation 

2. technical coordination between in- 
strument and data system suppliers 
3. lower cost, more uniformity, and 
better installation records 

4. lower cost differential for inputs. 


Many additional data points were 
included in this system to keep the 
small operating force better informed 
for centralized control room operation. 

Later when a new 162-mw unit was 
added to this station, Gulf States in- 
stalled its fourth data system. This 
time the supplier was Information 





Systems, Inc., and the system was de- 
signed around a general-purpose digi- 
tal computer having a ferrite core 
memory. One of the unique features 
here is that the boiler-turbine-genera- 
tor board is equipped with trend re- 
corders and selector switches for 
trending amy point on amy recorder — 
a much more flexible arrangement 
than previous systems in which cer- 
tain recorders had to be assigned 
specifically to certain usage. 

When the next unit is added to this 
station, only the signal-conditioning 
devices and input selection relays will 
have to be provided. 

At the Louisiana Power Station, 
Panellit installed the fifth system, a 
level-monitor and bearing scan-annun- 
ciator. Basically, it monitors water 
and oil levels in heat exchangers and 
bearing reservoirs, in addition to 
annunciating bearing temperatures. 
Equipment panels contain recorders, 
indicators, and gages in mimic ar- 
rangement to display the main operat- 
ing functions. Repeat annunciation is 
provided also for operations occurring 
on local annunciators throughout the 
plant. 

In this instance, the physical plant 
size and complexity did not justify a 
data logger, but the automatic moni- 
toring and scanning equipment that 
was added relieved enough trained 
operators to man a new central power 
plant that was under construction. 


The last data system installed to 
date was at the new Willow Glen 
Power Station, where a digital com- 
puter type system—furnished by 
Daystrom, Inc.— performed essential- 
ly the same functions as the system at 
Nelson Station. 


Significantly, Daystrom warranted 
this installation to achieve six months 
continuous operation with an avail- 
ability of 99%. According to Gulf 
States’ philosophy, this is the mini- 
mum performance that should be 
demonstrated by systems that are 
marketed as being highly reliable and 
soundly engineered. In the 6-month 
test run, the system demonstrated an 
availability of 99.71%. 

Presently, the Riverside Power Sta- 
tion is being converted to complete 
computer control, including both 
start-up and shut-down. Designed for 
one-man operation, this station when 
completed will serve as a peaking 
plant. 

Allis-Chalmers has taken the prime 
contract for the turnkey job of 


modernizing this station for central 
ized remote-manual and computer 
automatic control. Through Consoli- 
dated Systems Corp., RCA is furnish- 
ing the computer control equipment 
and necessary programming. 

Influencing the decision to mod- 
ernize this older station was the three- 
pronged knowledge that (1) pro- 
longed shut-down for seasonal load 
variations would be expensive, (2) 
continuous operation also would be ex- 
pensive because of low plant effi- 
ciency, and (3) abandonment of the 
station was prohibitive. 

After other major work is accomp- 
lished, such as the addition of flame 
detection, remote burner control, and 
new combustion safety controls, the 
station eventually should be able to 
operate continuously for peak power 
purposes. 

Obviously, it is mot practical to 
automate every operation; when mod- 
ernization is completed, certain man- 
ual duties still will have to be per- 
formed to establish auto-start condi- 
tions. 

The eighth and last data system we 
shall discuss will be installed at the 
Sabine Power Station now under con- 
struction. 

The data system, to be furnished by 
Bailey Meter Co., will perform the 
same functions as described previous- 
ly, but, in this instance, the computer 
will be utilized more fully in major 
cycle component monitoring and per- 
formance calculating. 

Applying the “Deviation Concept 
of Cycle Monitoring”, the system con- 
sists of a multi-programmed magnetic 
drum acquisition and storage unit, and 
a Packard-Bell delay-line computer. A 
unique feature is the ability to scan, 
log, alarm, and perform computations 
simultaneously through independent 
programming. 

We expect the cycle monitoring 
techniques to result in the following 
interesting accomplishments: 

1. identify cycle component malfunc- 
tions and evaluate the effect of heat 
rate 

2. improve maintenance 

3. improve operating procedures 


i. contribute to cycle automation 


EXPERIENCES 


The installation and operation of 
the above data systems provided many 
interesting experiences and substan- 
tial background data for use in fur- 
ther investigations. It is perhaps 
easiest to separate these experiences 


into two general classifications: eco- 
nomic and technical. 
Economic 

Cost experiences throughout a five- 
year period confirmed the original 
premise that the systems would con- 
tribute to more-economic electric 
power production. In determining the 
true value realized from the use of 
automatic data equipment, many fac- 
tors must be considered; however, 
since justification was based totally on 
the savings in operation labor, it is of 
primary interest to review this cost 
record for the period of 1955-1960. 

Figure 2 shows a curve of the cost 
trend of actual operation (less fuel) 
and maintenance during the period. 
The two peaks result from unavoid- 
able major maintenance activity, but 
clearly the cost trend is downward 

Actually, this decrease is no great 
surprise when it is realized that the 
installation of larger capability gen- 
erators rarely causes a corresponding 
increase in Operating personnel re- 
quirements. Also acting naturally to 
decrease the total cost is the fact that 
of the generating cap- 
ability is mew equipment that should 
require little maintenance. 

Inasmuch as labor cost — defined 


some 50% 


as the cost shown on the curve of 
actual operation (less fuel) and main- 
tenance minus the cost of maintenance 
and supervision — is the item most 
directly affected by the installed data 
systems, it is interesting to examine 
this curve in Figure 2 and note that 
it too exhibits a downward trend. 
Another labor cost, shown in dashed 
lines, represents the total of the actual 
operation labor cost and the additional 
cost of labor that would have been 


Figure 2. Actual and estimated 
operation costs. 
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Figure 3. Average operation la- 
bor cost and savings trend. 


incurred during the years in question 
if the data system had not been in- 
stalled. 

Since both curves have been in 
fluenced equally by the per unit cap- 
ability increases, the differential be- 
tween them should be attributed 
solely to the benefits derived from the 
data systems. Note that the average 
trends of these two curves (Figure 3) 
are wot parallel. 

Over the five-year period, the aver- 
age decrease in operation labor can be 
divided into 66% due to per unit 


capability increases and 34% due to 
the installation of data systems. 


The average savings curve (Figure 
3) shows that at the end of the fifth 
year a savings of $0.19 per kilowatt 
of installed capability resulted from 
data system installations. As this sav- 
ings is purely in operation labor, it is 
possible to increase it by some 25% 
representing fringe benefits that did 
not have to be provided. Including the 
savings in fringe benefits, the aver- 
age fifth-year savings amounts to ap- 
proximately $357,000 on a total in- 
vestment of approximately $1.33 mil 
lion. 

Still another savings that can be 
added is the value of reduced instru- 
mentation that otherwise would have 
been installed. This is estimated at 
$75,000 on a two-unit basis. 

In Figure 4, the decrease noted in 
the ratio of savings to investment can 
be attributed to the higher cost of 
computer-type systems, and the fact 
that the full impact of the last two 
systems has not been realized as yet. 

It is inconceivable that the continu- 
ous monitoring provided by these 
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automatic systems has not contributed 
some sizable savings in other less ob- 
vious ways, such as that saving result- 
ing from personnel being alerted to 
equipment troubles before damage oc- 
curs. During normal operation, there 
can be little doubt that the presence of 
a sufficient record of common-time- 
based data of plant variables has con- 
tributed to the ability of the opera- 
tors in understanding more fully the 
effect of control changes. A mental 
backlog of this correlated information 
certainly must be contributing to safer 
and more intelligent operation of the 
plant. 


Technical 


Technical development and _ the 
growth of generating facilities oc- 
curred so rapidly that it was difficult 
to evaluate one installation before it 
was time to install the next one! This 
situation contributed to the duplica- 
tion of certain disadvantages and the 
slower solution of many associated 
problems; however, with each under- 
taking, the experience gained made 
possible more reliable systems. 

Digital computer systems, by elimi- 
nating extensive use of electro-mech- 
anical devices, have demonstrated 
superior performance. Their improved 
accuracy and repeatability have con- 
tributed substantially to operator con- 
fidence and acceptance. 

In the past, maintenance of the 
systems has been contracted to the 
supplier. Now, we estimate that some 
$30,000 will cover the annual main- 
tenance expense of the installed sys- 
tems, and we therefore have decided 
to develop an internal maintenance 
program. 

To increase reliability, 
turers of computer systems must work 
more closely with manufacturers of 
peripheral equipment. Incompatible 
applications of input-output equip- 
ment have caused the greatest amount 
of down-time. True, the solution of 
these problems is a joint one, but in 
the eyes of the user the responsibility 
for compatible performance rests sole- 
ly with the data system supplier. 

We at Gulf States believe that the 
suppliers’ responsibility should be ex- 
tended to (and sometimes include) 
the primary elements. Specified per- 
formance should be demonstrated un- 
der normal environmental conditions. 
That is, cooperative engineering 
should permeate the design stages of 
both the plant and the system. 

Excellent cooperation has been 


manufac- 


STMENT RAT 


THOUSANDS OF DOLLARS 


Figure 4. Investment and savings. 


shown by all sub-system suppliers, 
but good judgment demands secure 
pricing information, which in turn re 
quires a more definitive statement of 
responsibility. 

Gulf States generally has specified 
only the data system functions, leav- 
ing adequate latitude to the manu- 
facturer for the application of devices 
that it feels are most suited and re- 
quired. Different manufacturers in- 
stall entirely different systems to meet 
the same specification; therefore it is 
advisable to assign internal responsi 
bility for investigating the particular 
advantages of the various installations 
Presently, steps are being taken to 
establish some standards between the 
systems installed to date. Being con- 
sidered most seriously is a method of 
compatible coding and tape prepara 
tion. 

We are attempting to 
longer range plans for the orderly de 
velopment of this complex equipment. 
Certainly, a logical sequence should be 
followed in developing the ultimate 
requirements for a station, rather than 
doing this on a one- or two-unit basis 
Also, now that microwave 
channels are available between each 
station, we must consider the possi- 
bility of centralizing performance 
calculations and operating-report pre- 
paration. 

One thing is certain, we at Gulf 
States have found encouragement in 
the use of automatic data handling 
systems. We shall not hesitate to ex- 
tend our efforts in this field as long 
as a reasonable evaluation indicates 
that the end result will be more power 
for more people at less cost 


formulate 


private 


This article is based on a paper pre- 
sented at the 4th National ISA Power 
Instrumentation Symposium, Chicago, IIL., 
May 8-10, 1961. 





A Compact 


The computer control unit that 
had to be half the size of a shoe 
box, but big enough to provide 
instantaneous readings and man- 
ual-insertion knobs. 


Navigation Computer 


Today we can miniaturize to the 
point of near disappearance. This 
article illustrates that it is some- 
times more difficult to miniaturize 
with limitations" than it is to go 
all the way. 


THE PROBLEM presented to the 
Eclipse-Pioneer Div. of the Bendix 
Corp. was one of designing a reliable 
latitude-longitude navigation compu- 
ter system for autornatic dead reck- 
oning of aircraft location from home 
base to target (fixed or moving) and 
back again. The “catch” was that the 
actual control unit had to be about 
half the size of a shoe box. 

In these days of extreme miniatur- 
ization, the above problem might 
seem almost elementary. But there 
were some definitely difficult aspects 
to this problem, one of which was the 
fact that seven different indications 
on the control-unit face had to be 
large enough to be read instantaneous- 
ly by the pilot. Moreover, each indi- 
cation had to have a readily accessible 
knob for manual insertion of informa- 
tion. 

The purpose of the system is to 
enable aircraft to pinpoint present 
location continuously while in flight 
and to maintain a permanent fix on 
destination (target) without reference 
to external radio beams or signals 
which might be jammed. Such stra- 
tegic, radio-silence flights are impera- 
tive in an emergency. 

Recently, Eclipse-Pioneer delivered 
to the U.S. Navy the first system re- 
sulting from these specifications. Com- 
prising the system were three major 


units: computer-amplifier, computer 
control, and bearing-distance track in- 
dicator. 

During flight, the system continu- 
ously computes and displays aircraft 
present position, ground track angle, 
great circle distance from present po- 
sition to preset target or base, and 
great circle bearing to preset target 
or base. The system also can be pro- 
vided with an output voltage propor- 
tional to ground speed (for use in 
low-level bombing). 


Computer Control 


Weighing only 10 pounds and 
measuring 534” x 53” x 6%”, the 
computer control is the heart of the 
system. It is a console-mounted, illu- 
minated unit which houses most of 
the computing mechanism, as well as 
the cam compensators for calibration 
of magnetic compass and true air 
speed transmitter errors. On it are 
displayed, by means of special drum- 
type counting devices made by Vee- 
der-Root Inc., a vast amount of vital 
in-flight navigational information. 
These are the seven direct-readout 
counters that posed the big problem. 

Knobs provide for manual insertion 
of base position input, which is read 
initially on a set of latitude and longi- 
tude counters. These counters then 
change continuously to display the 
present position of the aircraft in de- 
grees and minutes of latitude and 
longitude, in one-minute increments. 

Another set of knobs provides for 
manual insertion of target position 
input. Target position may be changed 
at will during flight, but otherwise 
the counters remain fixed, displaying 
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target position, also in degrees and 
minutes. 

The latitude counters also were de- 
veloped specially by Veeder-Root for 
computer-controlled airborne naviga- 
tion. They are nonrepetitive, and can 
be operated to a maximum reading 
of 99° before meeting a mechanical 
stop, thus providing a margin of safe- 
ty against accidental breakage should 
a computer malfunction result in uni- 
directional operation beyond the navi- 
gational maximum of 90°. 

In addition, at the zero end of the 
scale (equator). A North-South shut- 
ter is actuated. As a plane crosses the 
equator on a southbound flight, the 
shutter changes the legend from 
“North” to “South”. 

A function switch on the face of 
the computer control unit is used to 
select any one of five modes of oper- 
ation: Off, Target, Base, Standby, and 
Reset. In Target position, the bearing- 
track indicator shows the distance 
from the aircraft's present position to 
the target, and bearing to the target. 
In Base position, the bearing-track 
indicator shows distance from the 
present position, and bearing to base. 
In Standby position, computational 
functions are suspended, permitting 
insertion of additional inputs. In Re- 
set position, base coordinates can be 
inserted, and previously inserted in- 
formation deleted. 

To spotlight the efficient packaging 
of the computer control, we might 
note that it contains 3,114 pieces of 
hardware, including 16 synchros, 4 
servomotors, 223 ball bearing units, 
6 tiny gear boxes, 245 high precision 
gears and pinions, and 28 feet of wire! 
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Joint Nuclear Symposium 


Features Survey Papers 


CROSS-FERTILIZATION of ideas and information has 
long been a major demand of instrumentation special- 
ists. Getting a new slant and learning how someone 
else has solved a measurement and control problem 
can be extremely valuable. This asvect of communi- 
cating in the complex and diverse field of instrumen- 
tation was much in evidence at the Joint Nuclear In- 
strumentation Symposium held at North Carolina State 
College, Raleigh, N. C., September 6-8th. 

The 26 papers programmed by ISA, IRE and AIE® 
nuclear groups covered practically every major sub- 
ject in the area of nuclear instrumentation. While each 
attendee was interested to know more about the work 
of his colleagues, he was even more interested to learn 
about nuclear instrumentation outside his immediate 
sphere of activity. The six half-day sessions were pro- 
grammed under direction of J. A. Dever, Minneapolis- 
Honeywell, representing the Instrument Society of 
America. C. S. Lesser, Oak Ridge National Lab, also 
representing the Instrument Society of America, was 
chairman of the Symposium Steering Committee made 
up of revresentatives of the three cooperating society 
groups. ISA was responsible for 9 papers. 


Nuclear Research Instrumentation 


The opening session featured the application of new 
or unusual concepts to instrumentation and control. 
J. L. Lovvorn of ORNL described a reactor power level 
indicator using the Cerenkov radiation glow. W. H. 
White, Jr., with B. C. Behr and W. E. Lingar, also of 
ORNL, have extended the use of transistors as series 
current regulators to control 1200 amperes at 28 volts. 
Regulation and ripple values of better than 0.01% are 
claimed. Dr. Le Conte Cathey of the Savannah River 
Laboratory described two alpha detectors using silicon 
surface detectors. They demonstrate an excellent com- 
promise between cost and utility and can be built with 
background counts near 0.0001 per minute. 

Fred T. May of IBM and R. A. Dandl of ORNL ex- 
ploited a most unusual effect displayed by some 2N336 
and 2N338 NPN silicon transistors in constructing tran- 
sistor electrometers. They had a common emitter cur- 
rent gain of up to 50,000 at base currents in the range 
of 10°” to 10™ amperes. 


Nuclear Instrumentation for Space 

L. E. Peterson and R. L. Howard of the University of 
Minnesota described a scintillation counter detection 
system which will allow the measurement of relatively 
weak primary fluxes produced in space from inter- 
actions of cosmic-ray nucleons. Data from the detectors 
are entered into temporary binary storage and feed 
into a missile payload telemetry system at one bit/sec. 

J. E. Lamport and L. J. Petraitis, University of Chi- 
cago, described the first type three-fold coincidence 
counter telescope for installation in the Explorer sat- 
ellites. George H. Ludwig of the Goddard Space Flight 
Center discussed studies for detection of four types of 
energetic corpuscular radiation in space. 


State of the Art Surveys 


A. R. Pearson and C. G. Lennox of Atomic Energy 
of Canada presented a report on the results of three 
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years’ experience with triplicated reactor contro] instru- 
mentation in the NRX and NRU reactors, and new cir- 
cuits developed for the NPD reactor as a result of this 
experience. Also discussed were three true coincident 
faults, causing reactor shut-downs, and plans for a fast 
semiconductor system for monitoring a reactor with 
capability for scanning several hundred low-level sig- 
nals in 0.1 sec. 


W. A. Higinbotham of Brookhaven National Labora- 
tory discussed the problems of studying high energy 
particles associated with multi-billion volt accelerators, 
such as fast data accumulation during pulses. Fast 
counting circuitry (to 200 megacycle), and basic in- 
formation on a 96-bit data handling svstem for a hodo- 
scope were discussed. A. B. Gillespie of AERE, Har- 
well, England, presented a coverage of problems of 
control and measuring equipment for plasma research 
involving high electrostatic and magnetic interference, 
probe difficulties, and measurements ranging from 
infrared to nuclear radiations. A balanced, gain-sta- 
bilized amplifier with an in-phase rejection factor of 
several hundred was described. 


E. P. Epler of ORNL presented a thought provoking 
paper on the dangers in safety systems for reactors. 
He indicated that reactor safety systems have failed 
in such a way as to destroy the reactor which they were 
intended to protect. Five papers were presented on in- 
strumentation problems for controlled nuclear fusion 
in plasma physics. They clearly show that reliable and 
accurate instrumentation is vital to the study of plasma 
conditions that are rarely reproducible. 


Process Monitoring Instrumentation 


E. E. Erickson of Phillips Petroleum described a pho- 
tometer for in-line monitoring, and Dr. M. J. Kelley of 
ORNL discussed techniques using scintillation spec- 
trometry and colorimetry. While much progress has 
been made in this field, there are many problems to be 
overcome before a suitable in-line device will be 
available. G. B. Seaborn of Union Carbide Nuclear 
described a prototype fixed filter paper alpha air mon- 
itor which will sound an alarm within 15 minutes for 
a uranium dust concentration in air of 6 picocuries per 
foot. Considerable discussion followed the presentation 
of J. N. Wilson of Savannah River Laboratory on the 
behavior of personnel during a critical incident. Dis- 
cussed were factors of identification of exposed indi- 
viduals, alarms and dosimetry systems, prompt evalu- 
ation of those exposed and procedures for implementing 
a safety program. 


C. W. Ross of Leeds & Northrup discussed a number 
of factors involved in a study of radiation effects and 
accuracy on thermocouples and resistance thermome- 
ters; transmutation on thermocouples; lattice defects 
produced by elastic neutron collisions; error due to 
gamma heating: radiation effect on insulation; and mis- 
cellaneous non-nuclear effects. 


Transactions of 1961 Joint Nuclear Instrumentation 
Symposium are available from ISA International Head- 
quarters, 530 William Penn Place, Pittsburgh 19, Pa., 
$2.50 to ISA members, $4.00 to non-members. 





15,000 instrument 
experts crowded 
these ISA Show 
displays for five 
exciting days. 


Digital Techniques Dominate ‘61 ISA Show 


Each year, the annual ISA show seems to point up a 
new overall trend in US instrumentation. And each 
year ISAJ reports for you the evidence indicating these 
trends and the design philosophies behind them. 


This year’s ISA 16th Annual Instrumentation/Auto- 
mation Conference/Exhibit, held September 11-15 in 
Los Angeles, was no exception. But the trend this year 
was more hidden within the equipment than obvious on 
its front panels. We think the 1961 show indicated a 
clear swing toward—“Digital Techniques.” 


The Big New Trend — Digital! 


This outstanding new trend in US instrumentation 
was evidenced by dozens of new and exciting displays 
—some by firms never before exhibiting at an ISA show. 
Most fabulous of these: Raytheon’s “ultra-high-speed 
analog-to-digital converter,” with the incredible speed 
of 5 million analog input conversions per second! Ray- 
theon frankly stated they were at the ISA show to see 
where the instrument industry had use for this tre- 
mendously-fast converter. Shand and Jurs showed their 
brand-new, remote, automatic-telemetering equipment 
(all digital) which, in conjunction with Librascope dig- 
ital encoders, is the last word in petroleum tank-farm 
level-measurement and recording. 


Bristol showed a new all-digital gas-distribution in- 
strumentation system, the first of its kind ever dis- 
played at an ISA show, we believe. 

Datex Corporation showed their new “management- 
data acquisition and recording system,” intended to 
gather information from all parts of an _ industrial 
enterprise—production, inventory, and even sales or- 
ders, to aid the executive in decision making. Engi- 
neered Electronics showed new magnetic tape search 
and control systems, punched-tape programmers, time- 
code generators, and many other digital data-handling 
equipment flexible enough for adaption to practically 
any kind of industrial or scientific data-accumulation 
and readout. 


Ridgefield Instrumentation group, Schlumberger 
Corporation, showed a new all-solid-state digital count- 
er which can count events, measure frequencies, and 
determine time periods. With suitable input devices, 
this instrument can be made to do a very wide variety 
of measuring, counting, and controlling functions. A 
first-timer at the ISA show, and a new firm coming 
fast, is Adage, of Cambridge, Mass. They, too, were at 
the ISA show to find out where their new digitizing 
technology might apply to industrial instrumentation 


Nothing New? 


Some show goers expressed disappointment that there 
were not more new products displayed. Complained one 
midwestern aircraft man: “The exhibit semed ‘old hat’ 
—few items of hardware were new to me.” But in 14 
diligent hours of exhibit cruising, your editor found 
much to refute these complaints. 

True, new developments wern’t as spectacular as in 
some past shows. Many were second and third genera- 
tion redesigns of principles introduced years ago. How- 
ever, to the practicing instrument engineer, these ma- 
tured re-do’s are of top interest! He would rather buy 


Finishing up RP 37.1, covering new terminology for aero/ 
space electrical transducers are, left to right: A. Zuehlke, 
Bourns, Inc.; H. N. Norton, General Dynamics/Astronau- 
tics; C. W. Covey, ISA Journal; E. Adler, United Engineers; 
F. Bryan, Douglas Aircraft; R. Galley, Convair Astronautics; 
M. Binkley, Edwards Air Force Base; L. Fleming, Bell & 
Howell Research; and E. Spencer, McGavock Assoc. Target 
date for release: January Ist. 


A full day’s hard work on Society affairs by delegates from 
our 109 Sections went into the Council of Delegates Meeting. 
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dependable “debugged” updatings of older principles 
than to experiment with untried first models of new 
principles. 

This is not to say, however, that there were not many 
true innovations at the 1961 show: Here are some nota- 
ble breakthroughs being shown for the first time at ISA. 


In-Line Flow Blenders. Flow is measured digitally by 
turbine flowmeters, scaled to a comparable value by 
digital scalers, controlled by electronic digital control- 
lers, which position the control valves to maintain any 
desired ratio. Blending is done in the line; no storage 
capacity is needed. Brand new models were introduced 
by Fischer and Porter, Potter Aeronautical, and the 
Waugh Division of Foxboro. 


Second-Generation Process-Control Computers. Al- 
ready, process control computers have grown up to the 


point that two leading firms this year introduced their 
second-generation designs: Model 412, by General Elec- 
tric; Model TRW 330, by Thompson Ramo Wooldridge; 
and a new Mode! 1710 by IBM. 


Compact, Low-Cost Gas Chromatography. New, com- 
pact, and much more convenient gas chromatographs 
were introduced at this show by Foxboro (their first 
entry into this field), by Barber Colman, and by Loe 
Engineering. Loe’s cheapest model sells for a mere 
$650.00! 


Audio-Visual Instrumentation Trainers. A brand-new 
method of training instrument technicians for manu- 
facture, operation and maintainance is provided by 
new audio-visual equipment made by Huges Aircraft, 
and American Systems. These machines are compact, 
desk-top models which project Kodachrome slides (up 
to 36) onto a frosted glass screen, while at the same 
time reproducing via head-set or loud-speaker the 
teacher’s instructions. Idea: To speed up training of 
workers in complicated instrument operation or manu- 


Southern California Meter Association session speakers (L 
to R): J. T. Courtelyou, and sessicm chairman L. M. Lange, 
both of Southern California Gas; W. E. Rufleth, Bristol Co.; 
and E. W. Miller, Foxboro. 


ISA Journal 


Reset action of Taylor's electronic control is diagrammed by 
instructor Anthony Turner (left) to Wm. Zuver, Tektronix, 
Inc. (center), and George Johnstone, Collier Carbon & Chem- 
ical, at an ISA Maintenance Clinic. 


facturing techniques. (ISAJ will bring you this story 


soon.) 
From ‘“‘Inner’’ Space to ‘‘Outer’’ Space. 


The overall conference theme “RELIABLE INFOR- 
MATION FROM UNDERSEAS TO OUTER SPACE” 
was brilliantly fulfilled in the opening Keynote Session. 
Dr. Fred Spiess, director of Scripp’s Oceanographic 
Institution described the underseas as “the last frontier 
on earth.” Major problem in exploring both the “inner 
space” of the ocean depths and outer space, he said, is 
adequate instruments to measure, and vehicles to carry 
them. Dr. Frank Goddard, Cal-Tech, Jet Propulsion 
Lab, surveyed all present and future projects of the 
stepped-up US space program through to a Venus 
probe in the mid 1970’s. His major point: “Simple, 
rugged, reliable instrumentation is a national must!” 


Strain Gages Top Subject 

Conference sessions drew almost 1500 instrumentation 
experts from across the nation. Very little “session 
hopping” was evident this year: Conferees stayed with 
the session of their choice all day. 

Generally, papers were of high quality, well pre- 
pared, and well presented. Said one West Coast engi- 
neer “Glad to see ISA sessions encompassing the full 
field of instrumentation, particularly electronic solu- 
tions to instrument problems.” Reported another of the 
papers he audited, “ISA is broadening in scope—no 
longer dominated by refining and chemical industries.” 

The subject given most conference coverages (24 
papers) was strain gages. Strain-gage techniques re- 
ceived a strong boost toward standardization in the 
session “Unification of Strain-Gage Practices,” and by 
release to attendees of “Recommended Strain-Gage 
Standards and Proposed Standard Terminology,” com- 
plied by the Western Regional Strain Gage Committee. 
(ISAJ will carry an eight-chapter serial on strain gages 
beginning January 1962; watch for it!) 





ISA welcomes first Canadian exhibitors. ISA president Dr. 
Ralph Tripp (second from left) examines products by one of 
the 18 Canadian exhibitors, as George R. Paterson, Canadian 
Consul General in Los Angeles (4th from left) looks on. 
Others are (right to left): ISA 1962 president Phil Sprague, 
conference executive chairman }. C. Groenewegen and gen- 
eral chairman Dr. B. L. Dorman. Canadian exhibits resulted 
from recent US-Canadian Defense Production Sharing Pro- 
gram in which Canadian firms compete equally for US de- 
fense contracts. 


Keynote speakers brilliantly exemplified the "61 ISA show 
theme: ‘‘Reliable Information from Undersea to Outer Space.” 
(L to R): Dr. F. N. Spiess, director, Marine Physical Lab., 
Scripps Institution of Oceanography; Dr. A. V. Astin, direc- 
tor, National Bureau of Standards; conference general chair- 
man Dr. B. L. Dorman, vp test engineering, Aerojet Gen- 
eral; Dr. F. E. Goddard, Jet Propulsion Lab., Cal-Tech; and 
A. W. Beck, vp, Robertshaw-Fulton Controls. 


Happy at success of an outstanding strain-gage session are 
speakers (L to R): Eugene Frank, B&F Instruments; James 
Trumbo, NBS; Dr. Jerome Catz, MIT; Dr. Warren Mason, 
Bell Labs; and James Dorsey, Baldwin-Lima-Hamilton. 


ISA’s fast growing Measurement Standards Division 
sponsored 16 papers. Reports an Oregon instrument- 
maker: “Technical papers were outstanding and audi- 
ence was of very high caliber.” A National Bureau of 
Standards scientist said, “Large audiences at Electrical 
Measurements Standards sessions indicate that calibra- 
tion lab people already look to ISA Division 6H for 
measurement standards information.” 

Drawing particularly heavy attendance was “United 
States Air Force Calibration Program,” a paper by 
Wallace Horton, maintenance engineering director, 
Dayton Air Force Depot. Details of the vast USAF’s 
136-lab world-wide measurement standards system 
were revealed—probably the most comprehensive doc- 
ument on standards ever written (Your December 
ISAJ will bring you this story.) 

Newcomer to ISA conference topics was the Man- 
agement Session “Automated Management—When?” 
Evidently automation is just dandy for all activities 
down the line. But managers become concerned when 
automation starts to muscle-in at their own level. One 
paper, by A. J. Rowe of Hughes Aircraft, faced up 
directly to this threat by answering its own title, “Will 
Computers Automate Management?” Rowe’s optimistic 
conclusion: “Management’s role is secure, because most 
management involves personnel relations—an area too 
intangible for computers to tackle.” 


Miscellaneous Standouts 

Bound to generate plenty of controversy is ‘“Pneu- 
matic or Electronic—Should Maintenance Be Considered 
When Selecting Control Systems?” by S. Gordon Fogg 
of Imperial Oil. For the advanced process-control engi- 


neer, probably the most informative paper at L-A was 
“Use of Analytical Instruments in Process Computer 
Control,” by Neblett and Mears of TRW Computers. 
They detailed exact circuits and sampling-valve ar- 
rangements for closed-loop computer control from a 
12-stream gas chromatograph. These, too, ISAJ will 
publish early in 1962. 





L-A Reprints for Sale! 


Reprints: Reprints of 160 out of the 210 conference 

papers are available for sale. Those available were 

indicated by an asterisk in the Conference Pro- 

gram booklet. Price: $.50 ea. to members; $.75 

each to others. 

Reprint Compilations. Groups of related reprints 

are offered in loose-leaf binders, as follows: 
Member Others 

Analysis Instrumentation $4 

Strain Gage Instrumentation 

Shock & Vibration Instrumentation 

Nuclear Instrumentation 

Measurement Standards 

Computers & Data Handling 

Order prepaid please from ISA, Penn Sheraton 

Hotel, Pittsburgh 19, Pa 
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New Process Control Computer. IBM’s booth had 
two star attractions: their brand new SELECTRIC 
“flying-ball” typewriter and their 1710 system of 





computer control. The computer system has flex- 


ible “building-block” design: The 1620 computer 
can be used for engineering calculations when not 


controlling; 


the 1712 multiplexer interconnects 


the process and computer; and the 1711 data con- 
verter translates process instrument signals into 
computer language. Price ranges from $125,000 
to $250,000; rental from $3,000 to $6,000 a month 


IBM Corp. 
CIRCLE NO. 501 ON PAGE 104 
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Twenty Top 
NEW PRODUCTS 


At the ISA Show 


For the sixth year, ISAJ has ballotted instrumentwise users from every 
field of automation for their opinion on the top new products shown at 
the annual ISA Exhibit. Here is the experts’ selection: the twenty best 
new products from the 1961 Los Angeles ISA Show of September 11-15. 


Displacement Transduc- 
er. Noteworthy advance 
in displacement meas- 
uring for structural 
testing (as compared to 
differential transformer 
or “pot” types) is this 
new DOl1 AV5 trans- 
ducer. For displace- 
ment - to-electric-signal 
conversion, it uses 4 
Micro - Sensor® semi- 
conductor strain - gages 
bonded to a cantilever 
beam (see photo). Out- 
put signal level (2 volts 
for 2 in. displacement) 
is high enough to obvi- 
ate amplifiers in many 
applications. Life over 
millions of cycles is as- 
sured by friction-frec 
mechanism. Compensa- 
tion: 1% for 100°F. Mi- 
cro Systems, Inc. 
CIRCLE NO. 503 
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Photo - Resis- 
tive Accelero- 
meter. New, 
linear accel- 
erometer uses 
a light source, 
a photo-resis- 
tive solid- 
state element 
and a mass- 
shutter to 
control light exposed to the element 
Electrically, it is a Wheatstone 
bridge capable of being shunt cali- 
brated. Outstanding features for 
flight testing and monitoring, vibra- 
tion of rocket and industrial en- 
gines, automotive studies, container 
drop tests, etc. are its high output 
(up to 5 v), high overload, temper- 
ature range —65 to +250°F, rugged- 
ness, small size, and light weight 
Data Sensors, Inc. 
CIRCLE NO. 502 ON PAGE 104 


Ultransensitive D-P Indicator. Rus- 
ka’s booth attracted favorable com- 
ments for several beautifully-crafted 
new pressure-instrument standards. 
Standout was their 2411.1 pressure 
indicator, highly sensitive to in- 
credibly-low differential pressures 
(0.005 psi full scale), yet with ex- 
treme over-range capabilities (up to 
15,000 psi either side of diaphragm). 
Each scale division denotes 0.0002 
psi, accuracy is +1% divisions over 
8 hours, under worst conditions and 
20 to 40°C temperature change. Rus- 
ka Instrument Corp. 
CIRCLE NO. 504 ON PAGE 104 





First “Patchable” Control Computer. The new PC- 
12 line of general-purpose electronic analog com- 
puters is especially designed and housed for indus- 
trial process control. Line includes a wide va- 
riety of plug-in components and accessories: dif- 
ferential amplifiers for thermocouples and strain 


gages, low-drift integrators, etc. All 


wiring is 


brought to rear patchboard (see photo). Uses 


solid-state design and gold-plated 
high reliability. 


contacts for 
Low cost, since computer need 


include only required capacity. Electronic Associ- 


ates, Inc. 
CIRCLE NO. 505 ON PAGE 


All-Electric Valve Actuator. Best 
answer yet to an all-electric opera- 
tor matching the performance of 
electronic controls systems is Lear’s 
new actuator. Key innovation is its 
magnetic-particle clutches which, on 
command from controller, couple 
power from a constantly-running 
motor to the stem nut. Stroke: 0 to 
2.75 in. Speed: 0.96 in./sec. Load 
1000 lbs. max. Sensitivity and re- 
peatability: %4% of stroke. Response: 
3 cps band width, 1 cps flat at +M%4¢ 
in. stroke. Signal Inputs: 1-5, 4-20 
and 10-50 ma de. Lear Electro- 
mechanical Div. 
CIRCLE NO. 507 ON PAGE 104 


Industrial pH System. Catching the 
eve of many process people, was 
Beckman’s new Model J pH system. 
The analyzer has both ma and mv 
outputs to match any recorder or 
controller; its case is sealed and de- 
siceated; knobs are coin-slotted to 


deter tampering; its circuits are 
solid-state and plug-in; its chassis 
slides out for easy service; its a-c 
amplifier is stable to 0.01 pH per 
day from —20 to +122°F. System 
includes completely-new,  extra- 
rugged, short, thick electrodes with 
quick-connect caps (See photos) 
Beckman Instruments Div. 
CIRCLE NO. 508 ON PAGE 104 


Total Analysis Digital System. 
“TADS” is a_ card-programmed 
data-readout unit for control of 
several gas chromatographs, which 
accumulates analyses from an entire 
plant for process control and ac- 
counting. It programs chromato- 
graph functions and signal gates, 
selects bridge attenuation to com- 
pensate for different detector re- 
sponses, and types out normalized 
sample composition on a log sheet. 
With each card containing a com- 
plete program, only one change is 
needed for each analysis. Perkin- 
Elmer. 
CIRCLE NO. 506 ON PAGE 104 


Toxic Vapor Monitor. One of a new 
“Olfactron” line of trace-quantity 
gas analyzers introduced at L-A was 
the Model 4070 Austin Toxic-Fuel 
Detector. It operates on the coulo- 
metric titration principle using a 
bromine reagent. Its sensitivity is 
one part in 4 million to toxic rocket- 
fuel vapors of hydrazine and un- 
symetrical dimethyl-hydrazine in 
air. Ranges: 0-10 or 0-50 ppm. Zero 
stability +0.25 ppm in 8 hrs. Fully 
portable and weatherproof. Ameri- 
can Systems Inc. 
CIRCLE NO. 509 ON PAGE 104 
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Pneumatic Analog Computer. AiResearch, a 
newcomer to process instrumentation, scored a 
hit with AirPAC — first pneumatic analog 
computer designed especially for process con- 
trol. Computer for any application is built up 
as required of standard modules which add, 
subtract, divide, integrate, etc. Basic module 
is a pivoted lever which is loaded by stationary 
and servo-positioned “signal carts”; the lever- 
position is sensed by an orifice/flapper detector 
and rebalanced by feedback. (See p. 38, ISAJ 
9/61). Envisioned uses: reactors, towers, heat 
exchangers. AiResearch Mfg. Div. 
CIRCLE NO. 510 ON PAGE 104 


Process Stream Refrac- 
tometer. Appealing 
strongly to analyzer us- 
ers was Daystrom’s new 
“Indexometer,” which 
continuously measures 
refractive index of bi- 
nary mixtures, and is 
unaffected by color, 
opacity, turbidity and 
suspended solids or en- 
trained gases. Sensing 
head goes directly into 
process piping, ending 
all sampling problems. 
Compensated to correct refractive index changes due to temperatures from 
32 to 212°F. Range: 1.30 to 1.65 RI units. Pressure range: vacuum to 150 7 
psi. Response: 4 millisec. Up to 8” pipe sizes. Daystrom, Inc In-Line Refractometer. By direct 
CIRCLE NO. 511 ON PAGE 104 connection into the process piping 
(no sampling problems), unit meas- 
ures refractive index by the “criti- 
cal-angle” method — reflecting a 
light beam off the surface of the 
Silicon Control Rectifier. Common- flowing stream. Thus, since the 
ly called “SCR’s,” these new devices Twenty Top beam does not penetrate the liquid, 
are replacing saturable-core react- operation is unaffected by color, 
ors in many electric furnace and viscosity, entrained solids or gases. 
oven proportional-control applica- NEW PRODUCTS It is especially suited to food prod- 
tions. Accepting a 5 or 10 ma d-c in- ucts, lub oil, resins, polymer mix- 
put from conventional electronic saree, —. wane 0.005 vo 0.1 RI 
controllers, this Series 620 Control At The on Accuracy: +i : a. — 
Unit smoothly proportions a-c or d-c ero drift: 2 : of range/24 hrs. Re- 
Ab ght : S se: 90% in 20 sec. Waters As- 
power up to 30 kva. It is protected — = oF Bee. ren see 
against high inrush currents (I°T), | A ao 
overloads, and high transient volt- S Show CIRCLE NO. 513 ON PAGE 104 
ages. Its full-wave a-c output can 
‘ontrol resistive or transformer- 
coupled resistive loads. Barber Col- 
man Co. 
CIRCLE NO. 512 ON PAGE 104 














Semiconductor Pressure 
Transducer. Aero/space 
men were drawn to 
Fairchild’s display by 
their new 3S-G silicon 
semi-conductor  strain- ia 
gage pressure transduc- POL ID.) id. 
er. Using only two F Sieain i ‘1 
moving parts, it meas- ey 
ures dynamic or static 
differential pressures of 
fluids from 0-10 to 
0-10,000 psi. Outputs 
are 50 and 250 mv; and 
for long lines a self- 
contained transistor 
amplifier raises output 
to 5 v. Size as small as 3 
shift +1%/100°F, and +0.1%/1000 psi line pressure; open-circuit output 
load, 2000 ohms. Fairchild Controls Corp. 

CIRCLE NO. 514 ON PAGE 104 
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2% x 1% x 234”; temp. range —65 to 250°F; zero 





Triple-Bridge Temperature System. This system for resistance tem- 
perature measuring is an extension of the Kelvin double-bridge, for 
use where lead wires have large, unequal, and/or uncertain resistances 


Variations in switch-contact or 


connector resistance is suppressed 


Compared to 3-wire leads, effect of lead resistance is reduced 100 


times. 


Model 551B TBU (see insert) is a plug-in module. 


Rack- 


mounted chassis accommodates 1 to 10 TBU’s, and supplies regulated 


power. 
Engineering Co 


TBU’s come in both custom and standard models. Rosemount 


CIRCLE NO. 515 ON PAGE 104 


Robot Oscillo- 
scope Camera. Of 
especial interest 
to electronic de- 
signers and re- 
searchers was 
the Karl Heitz 
line of Robot 
Electro-Automa- 
tic Recording 
Cameras; 35-mm 
camera attaches 
to oscilloscope, 
permitting si- 
multaneous pho- 
tography and 
viewing, and re- 
cording of other 
data. Built-in 








=| 


second lense superimposes an 8x8 mm image of clock or other instrument 
on each frame. Robot provides continuous film advance from 1 to 20”/sec, 


and timing lights at 1/10 or 1/50 sec. 


Cameras are released by timers at 


intervals of % sec to 24 hrs. Karl Heitz, Inc. 


CIRCLE NO. 


“No-Match” M-A Transfer. Show 
visitors who are operating instru- 
mentmen were fascinated with 
M-H’s new 4” Pneumatik Tel-O- 
Set instruments. Manual-automatic 
transfer is done instantly by flip- 
ping a valve —no pressure match- 
ing needed! — greatly simplifying 
startup and operation of complex 
systems like cascade and ratio con- 
trols. Line includes 12 different in- 
dicating, recording and controlling 
units. Panel units take the standard 
SAMA 6” x 6” cutouts. Minneapolis- 
Honeywell. 
CIRCLE NO. 518 ON PAGE 104 
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Optimizing Controller. At the 1961 
Show, Moore Products Co. intro- 
duced their first optimizing process 
controller. The all-pneumatic, adap- 
tive-type unit operates on a con- 
tinuous-sweep, single-speed princi- 
ple. It acts to maximize (or mini- 
mize) a directly-measured or com- 
puted process variable, — productiv- 
ity, efficiency, or profitability—pro- 
viding low-cost computer control 
when combined with other in-pro- 
cess pneumatic units. Includes ad- 
justments for sweep-rate, reversal- 
sensitivity and reversal-reset time 
Moore Products Co. 
CIRCLE NO. 519 ON PAGE 104 
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Explosion-Proof O2 Analyzer. Shown 
for first time in L-A was the Hayes 
Model 632C Explosion-Proof, Low- 
Range, Oxygen Analyzer. Dual 
range (0-1, 0-2 and 0-5%; 0-1, 0-2, 
or 0-3 and 0-10%) permits tracking 
while process is brought into range 
Unaffected by hydrogen or other 
hydrocarbons in the background 
gas. Any d-c receiver can be used 
for recording. Easy maintenance 
check switch locates trouble quick- 
ly; all units are plug-in interchange- 
able with factory-precalibrated 
units; no moving parts. Accuracy 
+2% in normal use. The Hays Cor; 
CIRCLE NO. 517 ON PAGE 104 


High-Speed Thermocouples. A new 
line of thermocouples with many 
extraordinary features drew crowds 
to Nanmac’s display. The sensing 
tip of the Model P couple can be 
made of the same material as the 
vessel wall any plastic, metal o1 
non-metal — so doesn’t disturb nor- 
mal heat-flow patterns. Thermal 
junction is formed by abrasion, and 
so continues accurate under ablation 
or erosion. Using extremely thin 
flat wires and mica insulation, some 
models achieve a 63.2% response in 
an incredibly-fast 10-millionths of a 
second! Nanmac Corp. 
CIRCLE NO. 520 ON PAGE 104 
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Up-to-date courses, good 
facilities and competent 
instructors are vital to 
effective instrument 
education (photo: courtesy 
of De Vry Technical 
Institute). 


Why Should ISA Sections 


Sponsor Instrument Education? 


Chicago Section Gives its Experiences 


by HUGH S. WILSON 


Education Chairman 
Chicago Section, ISA 
(Moore Products Company) 


ALTHOUGH EVERYONE agrees 
there is a vast need for better ed- 
ucation at all job levels in instru- 
mentation — research, systems, ap- 
plications, and service — our na- 
tional efforts to date are admittedly 
inadequate. This acknowledged, I 
would like to show why ISA should 
become involved in instrument ed- 
ucation. The simple truth is that 
local Sections understand problems 
and needs of these geographical 
areas. 

Colleges do not yet generally rec- 
ognize instrumentation as an indi- 
vidual discipline. Nor do they have 
adequate faculties or equipment in 
most undergraduate programs, rel- 
egating instrument courses to the 
“elective” status. Industrial manage- 
ment usually is both too shortsight- 
ed and too economy-minded to 
spend enough money for really ade- 
quate instrument-education  pro- 
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grams. Recent government concern 
for engineering and technician in- 
strument training has not yet proved 
fruitful. And the ISA international 
organization must be concerned 
with the overall problem. Thus it 
is left to the individual ISA Section 
to cope with the educational needs 
of its particular area. They alone 
know who must be educated and 
how, and they alone have the ca- 
pable teachers. 


How to Plan 


Any successful project must have 
both short- and long-range goals. 
Here are the problems: People re- 
quiring instrument education are a 
very diverse group ranging from 
PhD’s to grade-school graduates. 
The Chicago Section solved this 
problem by setting up courses be- 
ginning at the basic science level 
and progressing upward, as re- 
quired. A discontinuous curriculum 
won’t do: there can be no gaps in 
our educational plan. 

Can this be done? We think so, 
and here are the six requirements: 
ist. A Section education committee. 


2nd. A complete overall plan, agreed 
on before starting out. 3rd. A suf- 
ficient group of teachers, gathered 
from colleges, tech schools and the 
ISA Section. 4th. An easy-to-reach 
meeting place with adequate facil- 
ities. 5th. Cooperation of local 
schools and industries. 6th. Enough 
money for publicity and teacher 
pay. 

In September 1960, the Chicago 
Section did set up such a plan based 
on available educational literature 
and the amount of time our mem- 
bers could contribute. Presented by 
the University of Illinois, our first 
course was “Basic Measurement 
Techniques.” Since this really was 
a physics course, it was handled en- 
tirely by Illinois, plus several ven- 
dor-contributed demonstrations. Our 
second course, “Automatic Process 
Control,” being more technical, was 
taught jointly by Illinois and Sec- 
tion members. Again, by using sales 
engineers, we got excellent demon- 
stration equipment otherwise un- 
available. The final course review 
was by a user instrument engineer 
who “debunked” any misconceptions 
gained during the course. 





Our third course, “Application En- 
gineering and Process Control,” was 
the hardest to plan. The schools 
were unable to supply instructors, 
and we found no up-to-date text- 
book covering the material. So the 
course was taught entirely by Chi- 
cago Section members. Beginning on 
the first night, homework was as- 
signed so that, by the time a math- 
ematical technique was _ required, 
the students had reviewed it at 
home. 

In addition, we have provided a 
refresher course in the math needed 
in Systems Engineering. Being a 
completely-theoretical course, it is 
taught entirely by Illinois. In the 
Spring of 1962, we will institute a 
course in Systems Engineering. Both 
the Universities of Illinois and Val- 
paraiso have excellent teachers and 
necessary hardware for this subject. 


Thus we now have a 2%-vear pro- 
gram, with courses periodically re- 
peated to provide a smooth, contin- 
uous flow of students up through 
our curriculum. Surorisingly, many 
instrument mechanics are taking 
our Application Engineering course, 
and intend to take the math course. 
Our policy: let them continue as 
long as they feel they are getting 
something out of the course. 

By September of this year, we 
had no less than 88 students en- 
rolled in our courses, who paid 
$3000 for tuition and _ textbooks. 
These figures prove to us that ISA- 
Section-sponsored instrument edu- 
cation is filling a great need. 

Then, just last August, our two- 
year technician education program, 
offering an Associate Degree in 
Technology, was approved by both 
the City of Chicago and the State 
of Illinois 


At present, only our math re- 
fresher and systems engineering 
courses receive university credit. 
But we are improving our courses 
so that they all will qualify for 
credit eventually. 


How to Set Up Courses 


Some things our Chicago Section 
has learned from experience are: 


1. Pay your instructors: going 
rate in Chicago, $13.50 an hour. 


2. Beware of colleges offering 
out-of-date courses, equipment, or 
professors 


3. Charge a high-enough fee. Stu- 
dents seems to rate a course by its 
cost. 


4. Beware of instructors who give 
sales pitches. Surprisingly, users 
do this oftener than salesmen! 


5. Leave course control to the 
schools. Those who can teach usu- 
ally don’t volunteer — those who 
can’t, do. It’s better to let the 


school reject unqualified volun- 
teers. 


6. Don’t start too high. Most stu- 
dents think they know more than 
they do. Better to start courses 
below their experience and ability. 


7. Give plenty of tests — it keeps 
students keyed up, and gives feed- 
back on teacher quality. 


8. For efficiency, have a single, 
overall program supervisor. 


9. Have an ISA _ representative 
present at every class session. 


Where to Get Help 


The ISA Educational Services 
Manager is Emil Minnar, at ISA 
Headquarters in Pittsburgh. Under 
his direction, the first in a series 
of three basic instrument lecture 
notes and study guides has been 
prepared, entitled “Measurement 
Fundamentals.” The second guide 
covering “Control Fundamentals” 
will be ready about January Ist, 
1962. Part three, covering “Data 
Handling and Computation” is being 
developed by the ISA Data-Han- 
dling & Computation Division. A 
film-strip is available to accompany 
each of these lecture notes. 

First in another ISA series of 
educational aids, “Process Industry 
Application Lecture Notes,” will be 
Chapter I, “Petroleum,” due early 
in 1962. Other chapters in this in- 
dus‘: y-oriented series, being devel- 
oped by Prof. Donald Kline of Vil- 
lanova University and Philadelphia 
Section member, are: II—Petro- 
chemicals, III—Polymerization, IV— 
Heavy Chemicals, V—Pulp & Pa- 
per, and VI—Food. 

Then, ISA has two color/sound 
movies and complete related texts: 
“Automatic Control,” and “Fre- 
quency-Response Analysis.” First 
section of a two-part revision of the 
first film, entitled “Automatic Pro- 
cess Control,” is due for release in 
June ’62. 

I also recommend you obtain cop- 
ies of API Recommended Practice 
550 on instrument installation prac- 
tices in the petroleum industry. And 
for those men who can’t attend any 
course, there are good instrumen- 
tation correspondence courses of- 
fered by De Vry Technical Insti- 
tue, Chicago, and International Cor- 
respondence Schools. 


Looking Farther Ahead 


All the foregoing plans allow us 
to make quick progress, and are 
splendid short-range goals. But, 
what should our long-range objec- 
tives be? I suggest the following: 


1. Establishment of instrumenta- 
tion as a degree-course discipline 
in the under-graduate engineering 
schools, and eventually at the 
masters and PhD levels. 


2. Recognition by industry of the 
instrument engineer, plus his re- 
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An R-C frequency-resp 
stration. Practical laboratory work 
with advanced equipment helps to re- 
inforce classroom theory (photo: cour- 
tesy of Valparaiso University). 


organizat'on into the process 
group instead of the mechanical 
group; and, finally, elimination of 
both process and_ instrument 
groups and their replacement by 
a systems engineering group, 

3. Establishment of technicum- 
type training schools to produce 
technicians on all levels, including 
a definite curriculum for instru- 
ment technicians. 

4. Re-emphasis of high-school sci- 
ence and mathematics fostered by 
the ISA and industry, to provide 
students capable of attending the 
technicum 


5. Establishment by industry of 
job classifications for technicians 
as a part of the work force. 


6. Cooperation of unions with the 
internal testing of applicants for 
jobs and the elimination of the 
absolute-seniority system. 


7. Recognition by the general 
public of the importance of auto- 
mation, as they call it, free from 
the bug-a-boos of Walter Reuther 
and the demons of George Meany 


8. Elimination of the barriers of 
proprietory information between 
companies to prevent the neces- 
sity for rediscovering the same 
material over and over again by 
each industry, the Government 
and the armed services. 
Instrumentation is important! It 
not only is so universal that it in- 
cludes all sciences, but each of the 
sciences contains instrumentation as 
an essential part of its discipline. 
All great future achievements will 
require better instrumentation, in 
measurement, control and computa- 
tion. This makes instrumentation, 
like mathematics, a “mother of the 
sciences!” It is a duty of ISA to 
take up this challenge of instru- 
ment education to see to it that it 
receives the proper help and re- 
spect it demands. 
Other ISA Sections are invited to sub- 
mit a report of their education programs 


f ae 
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The 1961-1962 ISA Executive Board 


1961-1962 ISA Executive Board, photographed during the Los Angeles Instrument-Automa- 


The 
officially take office on November 1, 1961. 


tion Conference & Exhibit, September 11-15, will 
(left to right): E. A. Adler, Fred R. Gilmer, Otto J. Lessa, Nathan Cohn, Philip A 
Sprague, Dr. Ralph H. Tripp, Francis S. Hoag and C. Roy Horton. 

Back row (left to right): Kenneth S. Vriesen, Henry J. Noebels, Harold J. Bowman, John R 
Mahoney, J. H. Park III, Max R. Curtis, A. R. Parsons, Dr. Benjamin W. Thomas, C. H. Call- 
ier, John C. Koch and John J. McDonald. Not included in photograph are H. Kirk Fallin, A. 
E. Lee and William H. Kushnick. Listed below is the official roster of the Board with ISA 
titles and company affiliations. 


Seated 


Charles H. Callier 
District V Vice President 
(The National Cash Register Co 


Dr. Benjamin W. Thomas 

Vice President-elect- 

Technical Department 

Texas Butadiene & Chemical Corp 


Philip A. Sprague 
President 


The Hays Corp 


Otto J. Lessa 
District VI Vice President 
Hagan Chemicals & Controls, Inc 


Nathan Cohn 
President-elect-Secretary 
Leeds & Northrup Ce 


E. A. Adler 

Vice President 

Standards & Practices Department 
United Engineers & Constructors, Inc J). Howard Park III 


District VI| Vice President 


John C. Koch 
Maintenance Engineering Corp 


Treasurer 

Conoflow Corr John R. Mahoney 
Vice-President-elect 

Standards & Practices Department 
Union Carbide Nuclear C« 


C. Roy Horton 
District VII] Vice President 


Dr. Ralph H. Tripp 
Research Controls, Inc 


Past President 

Grumman Aircraft Engineering Corp 

Alonzo R. ?arsons 

District | Vice President 
Minneapolis-Honeywell Regulato 


Max R. Curtis 
District IX Vice President 


Francis S. Hoag 
Columbia Geneva Steel/U.S. Steel 


Vice President 
Education & Publications Department 


H. Kirk Fallin 


B. F. Goodrich Research Center 


John }. McDonald 
Vice President 
Industries & Sciences Department 


Consolidated Systems Corr 


Henry }. Noebels 
Vice President 
Technical Department 
Beckman Instruments 
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District || Vice President 
Bethlehem Steel Ce 


Harold |. Bowman 
District II! * ice President 
E. |. duPont de Nemours & Cx 


Fred R. Gilmer 
District 1V Vice President 
E. |. duPont de Nemours & Co 


Kenneth S. Vriesen 
District X Vice President 
De Vry Institute 


A. E. Lee 
District X! Vice President 
Stanford Research Institute 


William H. Kushnick 
Executive Director 
Instrument Society of America 





SECTION NEWS 





Manufacturers Night in Northern California 


Instrument men throughout Northern California take a luncheon break during the 8th 
Annual Manufacturers Night held recently in Oakland's Hotel Leamington by the 


Northern California Section. 


Keynote speaker was Dr. T. J}. Williams, engineering 


supervisor, Research & Engineering Division, Monsanto Chemical Co. Dr. Williams 
discussed ‘“‘New Horizons for Computers in Industry’’ during which he pointed up 
management considerations of industrial computer control and gave his views of the 
future horizons of this rapidly growing area of systems engineering. 


New Section Formed In 


Less than two months after a 
steering committee was formed, the 
Huntsville Section was formally 
chartered by ISA! On August 8, 
eight members formed this steering 
committee to establish a local Sec- 
tion in the Huntsville-Redstone Ar- 
senal area. The first organizational 
dinner-business meeting was held 
August 22 with approximately 75 
persons attending. District III Vice 
President, J. R. Mahoney and mem- 
bership chairman, Ward K. Stal- 
lings, were present for the meeting. 
Mr. Mahoney explained the purpose 
and organization of the Society and 
then the film, “Our Man in Space”, 
showing Comdr. Alan Shepard dur- 
ing his Mercury flight, was viewed 
by attendees 

Intensive recruiting resulted in 54 
applications — including transfers — 
at the time a charter was petitioned. 
The charter was then formally ap- 
proved by the Executive Board on 
September 15 at the Los Angeles 
Conference 


Several concurrent activities 
were held during the high- 
ly successful Manufacturers 
Night conducted recently by 
the Northern California Sec- 
tion. These included a Tech- 
nical Seminar, Maintenance 
Clinic and the 8th Annual 
Manufacturers Exhibit (left) 
in which over 40 exhibitors 
participated. 


Reported by Ed Sanchez 


Huntsville, Ala. 


It is interesting to note that over 
50% of the first meeting attendees 
have joined the Section. At the 
second meeting held September 19 
some 60 persons attended of whom 
nearly 90% were at the first meet- 
ing. The guest speaker was Dr. 
Charles Lundquist of the Marshall 
Space Flight Center Research Pro- 
jects Office. Dr. Lundquist spoke on 
“Instrumentation for Lunar Explo- 
ration.” 

Plans are now being made for 
election of the permanent officers 
and for publishing a Section news- 
paper. Temporary officers are: O. 
L. Smith, president; Howard Pitt, 
vice president; Leonard S. Yar- 
brough, secretary; Donald Egbert, 
treasurer, and J. E. Russell, mem- 
bership chairman. Serving with 
these officers on the steering com- 
mittee are V. F. Smith, Ben D. Cobb 
and H. D. Burke. 


Reported by Leonard S. Yarbrough 


Three ISA Sections 
Sponsor Science Review 


Earlier this year three ISA Sec- 
tions sponsored a unique and im- 
pressive science review devoted 
solely to informing the public about 
instrumentation. Titled “Science and 
Automation” the review appeared in 
the Houston Chronicle under the 
auspices of the Houston, Sabine- 
Neches and South Texas Sections 

The Chronicle devoted a special 
section in their Sunday paper to the 
review which ran 12 full pages and 
contained over 45 technical papers 
written by top scientists throughout 
the country. Securing, editing and 
streamlining the papers for maxi- 
mum reader interest was handled by 
a special editorial committee from 
the three ISA Sections with one re- 
presentative from IRE. 

Subject matter leaned heavily to- 
ward automation, instrumentation, 
electronics and computer control 
Specifically described were new 
education procedures, unique meas- 
urement methods, electronic de- 
velopments, process analyzers and a 
wide variety of information gather- 
ing and using mechanisms. New 
technologies were thoroughly cov- 
ered too, including pipeline trans- 
mission, manufacture of chemicals 
and telemetering of information. 

The Chronical also highlighted 
new developments in_ helicopters, 
space technology, translation of 
language and computer control. In 
addition, automation of chemical re- 
actions, the manufacture of cement 
and steel, and production steam 
power were discussed. 

Members of the editorial com- 
mittee responsible for the science 
review in cooperation with Stewart 
Bright and Hank Feagan of the 
Houston Chronicle staff were chair- 
man B. W. Thomas, Texas Butadiene 
& Chemical Corp., Houston Section 
president; Roy E. O'Neill, Green- 
brier Instruments, Houston Section; 
C. E. Cullinane, Eggelhof Engineers, 
Houston Section; J. M. Fridge, Cities 
Service Refining Co., Sabine-Neches 
Section; Ralph Dosher, Texas In- 
struments, IRE representative; H. C 
Givens, La Gloria Oil & Gas Co., 
South Texas Section; T. L. McCoy, 
Columbia Southern Chemical Co., 
South Texas Section, and Edward 
Lane, Gulf Supply, secretary-treas- 
urer of the Sabine-Neches Section 


Reported by B. W. Thomas 
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Niagara Frontier Section 
Opens Electronics Course 


A fifteen-week course in “Tran- 
sistor and Vacuum Tube Electron- 
ics” is being sponsored by the Ni- 
agara Frontier Section beginning 
Oct. 18. The course aims to teach 
the theory -and application of vac- 
uum tubes and transistors to engi- 
neers not too familiar with electron- 
ics but with some electrical back- 
ground. 


Three text books will be given 
each student: Basic Theory & Ap- 
plication of Electron Tubes; Basic 
Theory & Application of Transistors; 
and Basic Electronics. The program 
is being taught by J. A. Harrower, 
S. Kolis and R. Houston. 


Classes run as follows: Oct. 18 
and Oct. 25: Review of Ohms law, 
resistance, inductance, capacitance, 
simple networks. Nov. 1 and Nov. 
8: vacuum tube theory, diodes, tri- 
odes, pentodes, photocells, thyra- 
trons. Amplifiers, oscillators, saw 
tooth generators, multivibrators, 
vacuum tube voltmeters, cathode ray 
tubes. Nov. 15: Silicon diodes, 
theory, ratings, bridge rectification, 
power supplies. Nov. 29: Transistor 
thgory. Dec. 6 and Dec. 13: Tran- 
sistor amplifiers. Dec. 20 and Jan. 3: 
Transistor circuit design, power 
handling ability, prevention of self- 
destruction, meaning of parameters; 
Jan. 10 and Jan. 17: transistor cir- 
cuits for industrial logic elements— 
NOR, AND, flip flops, counters. Re- 
liability. Jan. 24: How to read cir- 
cuits. Jan. 31 and Feb. 7: Other 
devices such as controlled rectifiers, 
unijunction, transistors, zener di- 
odes, photoresistors, photo diodes, 
display tubes. 


Reported by Ruth H. Swift 


Measurement Engineering 


The Central Arizona Section has 
planned an exhibit of commercial 
equipment to be held in conjunction 
with the new Short Courses on Mea- 
surement Engineering at Arizona 
State University, January 29 to 
February 2, 1962. 

Encompassing the theme, “How To 
Obtain Valid Data on Purpose”, the 
short course will present the science 
of measurements in a logical and 
orderly manner through a series of 
lectures and a concurrent experi- 
mental program. It is. directed 
toward laboratory workers, super- 
visors, designers, theoretical anal- 
ysts and others interested in obtain- 
ing an insight into the operation of 
measuring devices and the engineer- 
ing design principles associated with 
the systems. 

About one-half of the lectures 
concentrate on the basic physical 
principles on which transducers are 
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THE SEPTEMBER DINNER 
MEETING of the Pensacola Section 
featured Ralph Bowen, physicist at 
the Standards Lab, US Naval Air 
Station, Pensacola, Fla. Over 45 Sec- 
tion members attended to hear Bow- 
en discuss “Physical Standards and 
the Navy Calibration Program.” 

Reported by Robert J. Craig 


THREE TALENTED STUDENTS 
WILL be getting a year’s subscrip- 
tion to the ISA Journal compliments 
of.*the Central New York Section, 
for their accomplishments as divi- 
sion winners in the recent Central 
New York Science Congress. The 
young scientists are Charles Cady 
of Syracuse, Richard Evans of Au- 
burn and Michael Costisick of Cay- 
uga. 

Reported by A. R. Smith 


A LONG-RANGE PROGRAM 
PLANNING group has been initi- 
ated by the Northern California 
Section which will act as a presi- 
dent’s advisory council. The new 
group is to be composed of past 
presidents and will start on a self- 
ae theme, then progress to long- 
range planning. 
Reported by George W. Jacobs 


SELECTION OF FINAL CON- 
TROL ELEMENTS will be the sub- 
ject of the December 5th meeting of 
the New Jersey Section. In keeping 
with their overall program, ~ this 
third meeting of the year falls neat- 
ly under the ’61-’62 theme, “Let’s 
instrument a Process’’, and will cov- 
er not only control valves, but 
choices of material, style and actions 
for the process—then present the 
reasons behind these choices. 

Reported by F.C. Huber, Jr. 


Courses and Exhibit Set 


based and on fundamental measure- 
ment theory including static and dy- 
namic system behavior and the cor- 
relation between them. Particular 
emphasis is placed on the interaction 
between system components and on 
how measurement systems are prop- 
erly planned and designed. The 
other half of the program is devoted 
to measurement problems and ap- 
proaches in specific areas. 

The speakers have been selected 
for their complete familiarity with 
both the theoretical and practical 
aspects of their special fields, and 
for the contributions they have 
made to advance the state of their 
own art. 

Registration lists close on January 
19, 1962. Contact the Director for 
Short Courses, Prof. Peter K. Stein, 
Engineering Center, Arizona State 
University, Tempe, Arizona, for 
further information. 


New Members 





BALTIMORE: Frank A. Armiger, Sr., Ovil 
L. Bolling, James A. Fersterman, 
George E. Foss, Jr.* John Mc. Franck, 
Leon J. Gilbert, Jr., William P. Hoover, 
Howard P. Jones, Charles Kalinich’, 
Charles B. Keith, Albert E. Lawrenson, 
John A. Mack, Fielding U. McDear- 
mon, Warren W. Smith, Jr., Frederick 
P. Vogelgesang* 

CALGARY: Douglas A. Fretts, John Lein- 
weber, William M. Livingstone*, Milton 
J. Ozubko*, John D. Winkelaar 

CENTRAL KEYSTONE: Gerald F. Mille: 

CHICAGO: Roscoe C. Ails, Armen Mark- 
arian, Ronald L. Martin,’ Roy Sahl- 
strom, Domenic J. Tessari 

a Richard M. Fechter, William 

. Ritz > 

CUMBERLAND: Robert C. Harper, Marvin 
C. Hott, John T. Lloyd; Arnold G 
Moore, Donald W. Rettinger, Claude 
H. Rutherford, Donald G. Schueler, 
Donald S. Wasness, Royce A. Wilson 

DENVER: James H. Jacoby, Robert F 
Leigh, Thomas E. McDougal, Milton 
R. Schurig 

DETROIT: Frank B. Drogosz, 
Healy 

FAIRFIELD COUNTY: 
downe 

GREAT SALT LAKE: Car! H. Erickson, 
Burton E. John, William A. Shortt, Jr., 
Jay R. Smith 

HUNTSVILLE: Ralph G. Adams, R. T 
Alexander, Antonio Beltran*, John E 
Brodowski, Charles A. Burke, Cecil E. 
Clowers*, John B. Cox*, Olene T 
Duggan*, William T. Escue, Carl S 
Gagliano, Donald E. Gero*, George E 
Gilliam*, Nathan L. Ginn*, Heinrich 
Hahn, William J. Halbrooks*, John F 
Hamlet, Leo C. Haney, Harlan S. Har- 
man, B. Bart Henson, Ray C. Holder 
Anthony C. Hummel, Thomas D. Jeff- 
coat, arl L. Jones, II, Richard L 
Kirzinger*, Alexander Kosis, Lawrence 
W. Lockwood’, Richard M. Lynn, Hugh 
E. McCain, Clyde L. McElroy*, John 
D. Miller, James T. Newsum, Donald 
E. Parker, Marvin H. Perry, Marvin L 
Polk, Peter P. Pryor, Jr.. Warner S 
Ray*, Charles M. Rhodes, Wallace R 
Ruskin*, Morris W. Schroder, Leonard 
Silbert,, Samuel E. Sims*, James P 
Stoddard*. Wiley E. Terry; Jr., Louis 

Thompson’, William A. Uline* 
Charles E. Vaughn*, Charles B. Whit- 
worth, Charles E. Williams, Jr.* 


INDIANAPOLIS: Ath G. Argiris, Richard 
E. Poole 

KANSAS CITY: Ben E. Brown 

LONG ISLAND: Arthur W. Hindenlang 

LOS ANGELES: Ronald F. Clifford*,Lero, 
J. Higgen, John A. Orme’, Kentner B 
Wilson 

LOUISVILLE: William J. Monin 


MOJAVE DESERT: Masumi J. Kuramoto 
Karl L. re. 

MONTREAL: A Schutz, Michael Sim- 
mer, Daniel D Zakaib* 

NEW JERSEY: Louis J. Breza, B. 
eee ae Kenneth I. Geiger, 

hn J am 
NEW ORLEANS: Freak W. Richard, Ray- 
mond L. Waguespack 

NEW YORK: Winthrop W. Spenser* 

ORANGE COUNTY: William F. Ulrich* 

PANHANDLE: Joseph B. Cole 

PENSACOLA: L. Langford Hodges 

PITTSBURGH: Leslie W. Bell, Jr., James 
T. Carleton*, Paul W. McConnaughey 

ST. LOUIS: Charles B. Ford, Jr.* 

SAN DIEGO: George Buzzelli, Rocco Tam- 
burello 

TAMPA BAY: Barry G. Gegan, John K. 
Jacobsen 

TORONTO: Byron B. Goodfellow, Rolf W 
Gutberlett, Bruce J. Wigley 

TULSA: Robert D. Cheek, Robert E. Davis, 
Jr., Gary J. Ford, Oris G. Lansford* 

TWIN CITY: Donald R. Larson 

WASHINGTON: Robert S. Pizer 

WICHITA: William B. Lewis, Charles V 
Petrie, Richard E. Spears, Edward J 
Sullivan 

WILMINGTON: Max W. Corzilius, George 
H. Daniels, Jr., Robert Miller 

UNAFFILIATED UNITED STATES: Car! 
W. Bergstrom*, Rupert A. Brown, 
Robert S. Daniels, William W. Gile, 
Bruce W. Larsen, James Lunan*, John 
9 —/- A. ag Terpening, Ken- 

Wilkinson, Mark R. Willcott 

UNAFFILIATED FOREIGN: Promod Ku- 

mar*, Toru Sato 


John R. 


Robert A. Lan- 


*Denotes Senior Member 





TO THE ENGINEER 
who wants to transfer 51 circuits simultaneously 


If you need simultaneous transfer of a large 
number of circuits without fail, take a look at 
AE’s new WQA relay. It will do the work of 
four or more heavy-duty, general-purpose 
relays each with maximum spring pile-ups, 
and sustain 200 million or more operations 
without readjustment or wear. 


In the WQA relay, all moving springs pass 
through holes in a unique actuating “card.” 
Moved directly by the armature, the card in 
turn actuates all the moving springs. This 
method of operation pre-establishes exact 
timing and sequence of all spring operations, 
and at the same time assures perfectly syn- 
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AE Series WQA 
Quick-Acting 
Wire-Spring Relay 
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chronized “break-before-make’’ on allcircuits. 
Contact capacities on WQA relays can be 
custom-tailored to your needs, with either 
one, two or three levels of contact assemblies 
available, each with a capacity of 17 Form C 
combinations. Other Forms available. 

Our circuit engineers will be pleased to work 
with you in adapting the WQA to your spe- 
cific design. Or, if you wish, they'll take on 
the complete packaging job. 

If you’d like more information on the WQA 
relay, address your request for Circular 
1957 to: Director, Control Equipment Sales, 
Automatic Electric, Northlake, Illinois. 


AUTOMATIC ELECTRIC 


Subsidiary of 


GENERAL TELEPHONE & ELECTRONICS 


ey 


CIRCLE NO. 69 ON PAGE 104 


November 1961, Vol. 8, No. 11 





ISA Journal 


new products 





“Quad Indicator” 


New 4-element meter contains self 
shielded, coaxial movements supplied 
with sensitivities as low as 100 wamps 
Ihe ranges from d-c milliamps, amps, 
volts, as well as a-« 
available 


millivolts, and 
volts (rectifier types) are 
Honeywell Precision Meter Div. 


CIRCLE NO. 301 ON PAGE. 104 


Ball Valves 


lop-entry ball valves now are avail 
able with electric operators for auto 
matic and remote on-off flow control 
applications. Cycle time to open on 
close the valves fully is 5 to 12 sec 
onds, depending on valve size. Hills 
McCanna Co 


CIRCLE NO. 302 ON PAGE 104 


Portable Oscillograph 


Portable 2-channel  direct-writing 
oscillograph uses heat-sensitive record 
50mm-wide channels 
rectangular-coo1 
variables in the 


Sanborn Co 


ing charts with 
to provide inkless, 
dinate recordings of 


de to 125 cps range 


CIRCLE NO. 308 ON PAGE 104 


Shielded LVDT’s 


Low-cost linear variable differential 
transformers are magnetically and 
electrostatically shielded, impregnated 
and sealed in stainless steel housings 
Three models cover linear range from 
+0.100" to +0.300". Schaevitz Engrg 


CIRCLE NO. 304 ON PAGE 104 


Digital Readout 


Oscilloscope presents simultaneously 
an analog display on its 5” CRT and 
a digital number on the automatic 
computing programmer, Actual points 
that you wish to measure can be 
selected and intensified on the CRI 


wavetorm. Tektronix, Inc 


CIRCLE NO. 305 ON PAGE. 104 


Ultra-Sensitive 


SCNSILIVILY instruments 


Ultra-high 
are capable of reading 2 wamps full 
scale. Transistorized meters are avail 
11g”, 215”, and 31%” sizes 
meeting all MIL-M 
10304. Accuracy is +207 of full linea 


scale. DeJur-Amsco Corp 


506 ON PAGE 104 


able in 
requirements of 


CIRCLE NO 


Infrared Detector 


Efficient, low-current thermoelectric 

Peltier) cooler has been coupled to a 
photoconductive indium antimonide 
element to provide high detectivity in 
the 1-to-6 micron spectral region with- 
out complex gas or liquid-cooling sys 
tems. Radiation Electronics Co. 


CIRCLE NO. 307 ON PAGE 104 


Photocell Amplifier 


Unique d-c amplifier provides 10 to 
| amplification of low signal inputs 
from photovoltaic cells. Unit is entire 
ly self-contained and features +297 
linearity. Power is provided by a 1.34 
volt mercury cell. Weston Instruments 


Div 


CIRCLE NO. 308 ON PAGE. 104 


Flight Indicator 


Combining two constantly used dis 
plays, this flight director-attitude in 
dicator provides clear aircraft attitude 
information and simple “fly to” visual 
reference for use with any flight direc 


tor commands. Lear Instrument Div 


CIRCLE NO. 309 ON PAGE 104 


Recording Titrator 


Recording titrator, for all potentio 
metric and pH titrations, has a dual, 
motor-driven titrating assembly, multi 
ple direct-reading pH and _ millivolt 
ranges, and an automatic rate sensing 


and adjusting system. E. H. Sargent. 


CIRCLE NO. 310 ON PAGE 104 


Remote Stop Clock 


stop clock, which mea 


Automatic 
sures time intervals down to O.OL sec 
and can be started, stopped, and re 
set by remote means, features a unique 
clutch that engages the pointer me 
chanism with the synchronous motor 


Industrial Timer Corp 


CIRCLE NO. SIL ON PAGE 104 


Pressure Transducer 


Pressure transducer (500 to 10,000 


psig) has pressure medium admitted 
between two concentric cylinders, ex 
outside one and com 


rape 
Strain gages 


panding the 
pressing the inside one 
bonded on cylinders form bridge. Dy 


nisco 
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Newest member of Hagan’s 
complete Power Positioner line - 


HAGAN 2) #0 
POWER 
POSITIONER 


This little gem is new, but already over 500 of 
them are at work in a number of applications 
where accuracy, speed and power are require- 
ments. 


The 214” x 5” has the following specs: 


Positioning accuracy 1% 

Frequency response 1.0cps@ 10% peak to peak input 
0.5 cps @ 5% peak to peak input 

Full stroke time Less than 2 seconds 

Power air 100 psig max., 45 psig min 


It also shares these common characteristics 
with the rest of the Hagan line: design sim- 
plicity, rugged construction, minimum main- 
tenance requirements and high positioning 
stability. Unit is compact, easily adapted for 
valve mounting and large port areas minimize 
plugging problem on poor air systems. 


For complete informa- 
tion, write or phone for 
specifications sheet 
TP22550. 





HAGAN 


CHEMICALS & CONTROLS, INC. 
HAGAN CENTER, PITTSBURGH 30, PENNSYLVANIA 


TD) HAGAN DIVISIONS: CALGON CO. e HALL LABORATORIES e BRUNER CORP 
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Fig 


aluminum body, stainless 
steel parts. The Fig. 1855 
is all stainless 


78 


The gauge 
that has 


8 f 
everything ! 


@ LEAK-PROOF ONE-PIECE CONSTRUCTION . .. bourdon tube 
fused to socket and tip by, exclusive ““Conoweld” process. 
@ STURDY “MARSHALLOY” CASE... formed of boiler-plate- 
thickness steel, copper clad inside and outside to give it the 
corrosion resistance of solid copper. It’s one third lighter, 
but four times stronger than cast iron. 
@ PRECISION “MASTERGAUGE” MOVEMENT... with such ex- 
clusive features as the coined sector gear. 
@ AVAILABLE WITH STAINLESS TUBE AND SOCKET... choice 
of stainless steels and alloys for all corrosive conditions. 
@ WITH “RECALIBRATOR" .. . quickest and best way to kecpa 
gauge accurate. 

These features are combined only in “‘Mastergauge”, 


standard bearer for the broad line of Marsh Gauges... 
each the best of its kind. Ask for data. 


MARSH INSTRUMENT CO., Dept. 56, Skokie, Ill. 
Division of Colorado Oil and Gas Corporation 
Marsh Instrument & Valve Co., (Canada) Ltd., 8407 103rd St., Ed- 
monton, Alberta, Canada, Houston Branch Plant, 1121 Rothwell 
St., Sect. 15, Houston, Texas. Eastern Seaboard Warehouse: 
Marsh Instrument Company, 1209 Anderson Ave., Fort Lee, N.J. 
CIRCLE NO. 71 ON PAGE 104 


Quick 
DELIVERY 


4 
70m soc 


an 


PURGE ROTAMETERS 


have stainless steel 
parts 





SK Purge Rotameters for indicating 
and manually controlling small flows 
are competitively priced yet give 
these advantages—stainless steel 
internal parts... positive back flow 
check valve...effective flow control 
valve ... removable tube feature. 
Available with differential regulator 
for automatic control of purge rate 
of flow. Also supplied in lucite and 
Kel F. Write for new Bulletin 18P. 


1853 has anodized 


Schule and Koerling COMPANY 


INSTRUMENT Division——-. 
2253 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA 


CIRCLE NO. 72 ON PAGE 104 
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Digital Recorder 


Featuring high speed and 
flexible data-input capabili 
ties, this new transistorized, 
electro-mechanical digital re 
corder can print up to five 
11-digit lines per second. A 
storage feature allows data 
transfer to be accomplished 
is 2 msec, after which the 
driving source is released to 
gather more data. Hewlett 


Packard Co CIRCLE NO. 313 


Remote Readout 


Remote readout assembly, any number of which can be 
hooked up to a transistorized digital voltmeter, accepts binary 





coded-decimal 8421, gives decimal visual readout, and supplies 
binary-coded-decimal and decimal data outputs. Electronic 
Associates, Inc. CIRCLE NO. 314 


Gas Density Cell 


Providing continuous precise mea- 
surement of gas density in Ibs/ft*, this 
gas density cell produces a differential 
pressure directly proportional to den- 
sitv. This measurement, combined 
with a pressure differential across a 
primary device, makes it possible to 
determine mass flow of gas. Cell mea 
sures densities up to 7.8 Ibs/ft®. Fox- 
boro Co. 


CIRCLE NO. 315 


Underwater Telephone 


Rugged sonar system enables surface or submarine vessels to 
talk with one another via sound waves. Approved by the Navy's 
Bureau of Ships, the system basically consists of a transducer, a 
receiver-transmitter, and a control box. Words spoken into a 
telephone are amplified and converted by the transducer into a 
sound wave which is beamed underwater. Similar equipment 
reverses the procedure at the receiving end. Gulton Industries, 
Inc, CIRCLE NO. 316 ON PAGE 104 


Remote Control 


\ remote control unit affords oper 
ation of motor-driven variable auto 
transformers from a remote point. Us 
ing a low-powel autotransformer, the 
remote controller makes it possible for 
the higher-powered autotransformer to 
position itself automatically to any 
required voltage from 0 to 140 volts 
General Radio Co. CIRCLE NO. 317 





Data Telemetering a 
ppsnsaamaseaite PACS 
Me mote display and recording PRECISION IN-FLIGHT REFERENCE JUNCTION 


of information from various 
types of pipeline meters fea Solid state, 
tures error and safety checks, bridge 
high reliability, plus easy in stabilized 
stallation and maintenance. control 
Flow data from a number of 
points can be recorded at 
one location. Datex Corp 
CIRCLE NO. 318 ON PAGE 104 temperature 
reference for 


WITH =1/5°F STABILITY multichannel 


thermocouple 
Digital Multimeter ee eS systems with 
New 4-digit multimeter minimum space, 
measures d-c volts, d-c ratios, i x >. weight and 
a-c volts, and resistance. Use ‘ 
of solid-state circuitry elimi 
nates contact maintenance 
and greatly reduces balance 
times for either up- or down 
scale determination. Electro 
Instruments, Inc. 
CIRCLE NO. 319 ON PAGE 104 


provides a 
precise 


power 
consumption 


Series FRJ 
In-Flight 
Reference 
Junctions 
Power Supply Tester 
New unit is constantly set up for 
measurement of internal a-c impe- 
dance of power supplies at frequencies 
from 20 cps to | Me for d- power % PACE Series FRJ miniature. In- 
supply voltages up to 32 volts. Mea- ; Flight Thermocouple Reference 
surement may be taken with d-c powe1 Mica” - I : 
Junctions are designed for operation 


supply current between 50 ma and a Pie 
2.5 amps, or with a-c current up to 4 on 115 volts, 400 cps. They meet or 


amps peak-to-peak. Electronic §Engi- ¥ exceed MIL-E-5272 for Acceleration, 


neering Co CIRCLE NO. 320 Vibration, Altitude and Humidity. 
Available with up to 24 channels 
and any reference temperature from 
25°F above ambient to 250°F, the 
new instruments weigh only 2 lbs. 


pH Controller 
Automatic pH _ controller 
regulates, monitors, and re- Series BRJ 
cords pH in any active fer Reference 
mentation or chemical pro Junctions 
cess — either at laboratory, 
pilot-plant, or production 
levels. pH instruments may 
be regulated at any pre- 
aera rey tage ony the For extreme precision in laboratory 
eS TN. Cae and ground test applications, PACE 
an accuracy of +0.1 pH. . oo 
Sieur Genemenidk: Gelensitic Co. builds the BRJ Series Thermocouple 
CIRCLE NO. 321 Reference Junctions, operating from 
the 115 volt, 60 cycle line. Tempera- 
ture Stability and Uniformity for 
long term unattended operation are 


within +1/10°F. 


Sunlight Integrator Write today for detailed Refer 
Portable battery - powered ence Junction information. PACE 

sunlight integrator employs : also builds AC and DC Pressure 

a solion tetrode as the in- i Transducers, Telemetering 

tegrating element, and re- Equipment and Instrumentation 


cords directly in calories per 

square centimeter with 2% Systems. 
accuracy over periods rang 

ing from several minutes to PAC & engineering company 


several days. Texas Research 


and Electronic Corp. 13035 Saticoy Street North Hollywood, California 
CIRCLE NO. 322 CIRCLE NO. 73 ON PAGE 104 
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LINATRACE A-4 is a high speed photo 
recording paper designed for 

UNIVERSAL USE 

e SPEED it has the speed to record 

high frequencies and yet it 

© CLARITY possesses the latitude to be 

used on slower applications, 

© LATITUDE covering the widest range of 

writing speeds. No need to 

« ECONOMY stock several speed papers. 

G RANT New Linatrace A-4 allows 

A nN S C O _ e PERFORMANCE you to standardize with one 


A-4 ———_ 
LINATRACE 
HIGH SPEED 


sE 
UNIVERSAL v WRITE TODAY! 


F er 
cording pap for your copy 
Photo “ of catalog R-61 


A Nn SCO BINGHAMTON, NEW YORK 








A DIVISION OF GENERAL ANILINE AND FILM CORPORATION 
CIRCLE NO. 74 ON PAGE 104 


GET AN ISA CERTIFICATE 
FOR YOUR OFFICE OR DEN L-A REPRINTS FOR SALE! 


in Reprints: Reprints of 160 out of the 210 con- 

Instrument Society of America ference papers are available for sale. Those 

available were indicated by an asterisk in the 

John Doe Conference Program booklet. Price: $ .50 ea. 
“2 to members; $.75 each to others. 




















Reprint Compilations. Groups of related re- 
prints are offered in loose-leaf binders, as 
“aero follows: 


i | | im the various sciences and \achwologies. 4 
hl Lr Ralph Y-Zinp Member Others 











Analysis Instrumentation $4 $6 





1 
$= 
Strain Gage Instrumentation 5 8 

















Gain recognition by ee a professional-looking ISA Membership Shock & Vibration 

Certificate Includes hand-lettering of name and grade enclosed in : 

attractive leatherette holder. No ——s necessary. Transparent Instrumentation 
V2 


4 
tees | _M "”1T", : : P 

covering guarantees ong use easures ee ' > $ 1 ; Py 0 Nuclear Instrumentation 9 
Measurement Standards 4 

6 


ISA, Penn-Sheraton Hotel, 530 Wm. Penn Place, Pittsburgh 19, Pa. ; 
[) Please send me ISA Membership Certificate & holder Computers & Data Handling 
for $1. | wish my name to appear as follows: 


Order prepaid please from ISA, Penn Shera- 
ton Hotel, Pittsburgh 19, Pa. 
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Address 
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Membership Grade —— decsiaacibveaesnen 
| enclose check [] money order [] Section —_ 























new products 





Traction Dynamometer 
A new traction dynamo 
meter handles a_ capacity 
range of 500 to 100,000 
pounds with an accuracy of 
better than 1%. Instrument 
uses a single pointer instead 
of the usual two or three. 
Dial is full 9” and is equip 
ped with 200 graduations 
Instrument is designed to 
withstand suddenly applied 
or released loads without damaging the movement. John Cha 
tillon & Sons CIRCLE NO. 3238 ON PAGE 104 


Displacement Transducer 


Using an LVDT with a linear range displacement of = 
0.500", this new mechanical displacement transducer offers these 


features: built-in mechanical zero adjustment; sealed but acces 
sible range adjustment; dual stainless steel guide shafts. Auto 
matic Timing & Controls, Inc. CIRCLE NO. 324 


Transistor Test Set 


Instrument measures all 
the small signal parameters 
for both NPN and PNP 
transistors. These parameters 
are measured in both the 
grounded emitter and 
grounded base connections 
with an accuracy of 3%. Col- 

lector leakage current can be read over a wide range of values 
from less than one nanoampere to one milliampere. Dynatran 
Electronics Corp CIRCLE NO. 325 


Gas/Liquid Flowmeter 


\ rugged 2”-model flow 
meter, constructed of an 
all-cast body, is designed to 
provide economical and ac 
curate means of measuring 
gas or liquid flows. Designed 

on the vortex-velocity principle of measurement and_ boasting 
a 5000-psig pressure rating, the meter is especially suited for 
water-flooding operations in the oil industry and other high 
Lressure processes. Rotron Controls Corp CIRCLE NO. 326 


Portable Nanovoltmeter 


All-transistorized nanovoltmeter fea- 
turing 13 full-scale d-c ranges of +0.1 
microvolt to +100 millivolts, weighs 
16 pounds and dissipates only 0.6 watt 
of power. Built-in battery supply al 
lows fully floating (differential) op- 
eration, free from effects of 60-cycle 
interference. Astrodata, Inc. 

CIRCLE NO. 327 


CIRCLE NO. 75 ON PAGE 104 





PHOTOVOLT 


LINE-OPERATED 
SUPER-SENSITIVE ELECTRONIC 


IPLIER-PHOTOMETER 


For the exac’ measurements of extremely low light 
values down to 1/10,000 microlumen . . . for absorp- 
tion and flame photometry. Colorimetry through 
microscopes. Scintillation measurements on crystals. 
Fluorescence trace analysis. Monochromatic color 
densitometry. Measuring high densities on micro 
areas. Light measurements through telescopes. 


MOD. 520-M 


ee 
Pits 
4 et eae 


Bh a a 


PHOTOVOLT ‘Corgeeiiien 


1115 Broadway New York 10, N. Y 
CIRCLE NO. 76 ON PACE 104 
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MINIATURIZED! 
LIGHTWEIGHT! 


UN)-|LUNEE| 
DATA 


READOUT : je _ RECORDING 
Readouts that do more than display numbers rs... INSTRUMENTS 


iTel-¥-] Mle) ge-ligele)aa,-merelsaleleie-1a-wme 118) 
trol systems consoles, other e 
tronic test equipment. Features 
twelve messages per unit, choice 
Tolaek-wmaleieal' we) aoe) ie) am mredant 
W ht, only 3! ozs. Price 
boom 010 MMA’) ¢- Mm coler-h’ amie) mmole) sal elicic: 
J ol-104 pélor-) dlelar-mr-]alemelel-lalela melaie—s 


Series 120 
, YOU NAME IT! There are dozens of variables in size, 


style, application, mounting, chart range, actuation, 
manual or electric drive, tubing lengths, and pen systems. 


One thing is sure. Weksler engineered recording instru- 
ments for temperature, pressure, humidity, and time-of- 
operation will meet every requirement. You name it! We'll 
produce it... but good! 








NEW CATALOG OF COMPLETELY REDESIGNED WEKSLER RECORDING 
INSTRUMENTS WILL BE SENT ON REQUEST. WRITE FOR YOUR COPY. 


WEKSLER INSTRUMENTS 


an CORPORATION 
WORLD RENOWNED 
ADJUST-ANGLE 1956 EAST MERRICK ROAD, FREEPORT,L.I., N.Y. 


THERMOMETERS” Indicating, Recording, and Controlling instruments for Temperature, Pressure and Mumidit 
ng 9. y 





INDUSTRIAL ELECTRONIC ENGINEERS, Inc 


5528 Vineland Avenue. North Hollywood, California 











CIRCLE NO. 77 ON PAGE 104 CIRCLE NO. 78 ON PAGE 104 


ISA LOS ANGELES CONFERENCE PROCEEDINGS 


Volume 16, 1961 — two parts 


NOW AVAILABLE —- ORDER YOUR COPY TODAY 
147 papers — over 1500 pages — fully illustrated 





This annual publication of ISA contains papers presented at the 16th 
Annual ISA Instrument-Automation Conference and Exhibit, Sep- 
tember 11-15, 1961, Los Angeles, Calif. The 147 papers cover all major 
aspects of industrial and scientific instrumentation—measurement, da- 
ta handling, computation, automatic control and systems engineering. 


data handling 
maintenance 
research 

electronics 
reliability 
terminology 
education 

market research 
simulation 
calibration standards 


temperature measurement 
measurement standards 
chemical processing 
marine sciences 
meteorological 

biomedical engineering 
systems engineering 
petroleum processing 
instrument manufacturing 
petro-chemical 


aero/space 

cement & lime 
management 
nuclear 

strain gages 
vibration 
telemetering 
computers 
laboratory analysis 
process analysis 


ISA Members, $25.00 plus postage e Non-Members, $37.50 plus postage 


Submit money order, check, or purchase order — do not send cash. 
Postage prepaid with Advance Payment 


Address orders to: Instrument Society of America, Publica- 
tions Department, 530 William Penn Place, Pittsburgh 19, Pa. 
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Digital Setpoint 
A new digital setpoint unit provides greatly improved mea 


surement sensitivity and a method of attaining easily repro 


ducible setpoint adjustments. The instrument has a temper 
ature-sensitive resistor for providing cold-junction compensa 
tion, and it is especially suited for applications requiring pre 
cise temperature control, General Electric Co. CIRCLE NO. 328 


Mobile Data System 

Portability, accuracy, and 
economy are featured in a 
mobile data acquisition sys 
tem that contains all the 
capability of a conventional 
multi-rack data-gathering in 
stallation. Cost saving over 
conventional equipment is 
said to be 50%. Systems En 

gineering Laboratories 

CIRCLE NO. 329 


Electrical-Lead Seals 


Electrical-lead sealing devices, which accept 2, 4, 
wires, incorporate a one-piece, single- or multiple-hole, ceramic 


6, or 8 


insulator in which the protective covered wires fit. Assembly 

can be sealed for pressures up to. 5,000 psi. Specifications include 

a temperature range of —40 to 4450°F. Conax Corp 
CIRCLE NO. 330 ON PAGE 104 


Axial Positioner 


Newly-designed axial positioner and 
a new type actuator can be combined 
to make valves serve in any of fou 
different ways. The actuator and posi 
tioner are invertible, so the valve may 
be installed for direct or reverse ac 


tion, with or without positioner. Valve 


is changed from direct to reverse op 
eration simply by inverting the actu 


ator to change the location of the 


spring. Mason-Neilan. 
CIRCLE NO. 331 


NEW PRESSURE SWITCH 


easier and cheaper to install and service; 


tests show saving of $11.19 in labor and material over omparable 
standard unit. 


Barksdale Model DIT (pressure and vacuum) 


On jobs where installation cost and ease of servicing are of prime 
importance the convenience features of this switch save money. The 
integral terminal block housing simplifies wiring. The diaphragm is 
removable without disturbing the electrical circuit, and the entire switch 
can be disassembled by releasing four bolts. Set and re-set accuracy of 
2+'¥%,% is guaranteed. Substantial price reduction is accomplished by 
use of erector set design. 


TAMPERPROOF 
ADJUSTMENT 


TERMINAL 
BLOCK 


INSTRUMENT 
QUALITY 
SNAP ACTION SWITCH 


RELEASE 
4 BOLTS TO 
DISASSEMBLE 


REMOVABLE WELDED 
METAL DIAPHRAGM 


LINKAGES AND 
and DEPENDABILITY BEARINGS 


maintained during which, @s they wear, 
operating life due to make the setting of the 
direct acting design pressure switch drift. 
OPERATION 

IN ANY POSITION 


which saves the installation 
costs encountered in mount- 
ing a switch that uses liquid 
switching elements 


IMMUNITY 
TO VIBRATION 


you can mount the switch 
directly on your vibrating 
or moving equipment 

HANDBOOK 


PRESSURE SWITCH DIVISION SE 
< 
Y & CATALOG 
6 d 


5125 Alcoa Avenue, Los Angeles 58, California 
CIRCLE NO. 79 ON PAGE 104 


LIQUID. SWITCHING 


— ELEMENTS 


which make the switch 
difficult to mount and 
very critical to vibration. 


ACCORDION 
BELLOWS 
which make the 


pressure switch 
sensitive to vibration. 





ASK FOR 
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VIBRATING 
CAPACITOR 


A vibrating-reed type 
capacitance modulator for 
use in measuring currents 
as low as 10 —'6 amperes. 


Long term stability for 
process control. Drift +0.2 
millivolts per day, non-cum. 


Write for Catalog 523. 


STEVENS 


INCORPORATED 


ARNOLD 


7 ELKINS STREET 
SOUTH BOSTON 27, MASS 


CIRCLE NO. 80 ON PAGE 104 


SR CHEMICA ec I 
ENGINEER 


(TEST DEVELOPMENT) 





The CARBORUNDUM CO. 


is seeking a qualified graduate engineer 
with experience in the design of Test 
Equipment and Instrumentation. Back- 
ground should also include chemical and 
physical testing of paper, cloth, resins, etc. 


Applicants must demonstrate ability to 
trouble shoot in plant and laboratory; 
have an interest in electronics; and possess 
definite advancement potential. Statistics 
training helpful. 








Please send full particulars to: 
W. B. LEE, Personnel Assistant 


The CARBORUNDUM CO. 
NIAGARA FALLS, NEW YORK 
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Inductance Box 


An inductance substitution box, designed for high-frequency 
applications, meets circuit needs above the audio range, from 


PPP pod 


about 15 kc to 3 Mc. Three decades of inductance, ranging from 
0.1 to 111 mh, can be “switched in” by employing combinations 
of twelve toggle switches. Bulova Watch Co. 

CIRCLE NO. 332 ON PAGE 104 


Hot-Helium Valve 


\ hot-helium valve, designed to op 
erate at temperatures up to 1600 - 
is available in either solid body angle 
or globe pattern. Additional features 
include all-welded construction, bel 
low seals, auxiliary stuffing box, and 
vent connection. Sphere or knife-edge 
seating assures minimum leakage even 
at maximum temperature. Security 
Valve Co. CIRCLE NO. 333 


Compact Gang Switch 


Gang switch assembi.es are offered in a wide variety of 
mechanical and electrical locking and interlocking matrices 


AAQGQQGQOG0U0G000080000CU2 CCC 
Diii-[el' [els fel: [e[ols[sie[e[elololslalaiulale) 


» Pe 


Six basic types (independent, momentary interlocking, inde 

pendent locking and interlocking, locking and_ interlocking, 

locking with master release, locking and interlocking with 

master release) employ standard pushbutton — switchlights 

mounted on either 34” or 1” centers. Pendar, Inc. 
CIRCLE NO. 334 ON PAGE 104 


Relief Valve 

Single-seated, spring-loaded,  dia- 
phragm-actuated relief valve has cast- 
iron body with nickel alloy or stainless 
steel trim. Features include renewable 
valve disc and “O”-ring c nstruction 
that eliminates stuffing boxes and re 
duces maintenance to a minimum. 
Valve is available in six sizes from 
4” to 2”. Four overlapping pressure 
ranges cover 5 to 250 psi. Atlas Valve 
Co. 

CIRCLE NO. 335 





TURBINE 
FLOW METERS 


for high accuracy 


CONTROLLING 
TOTALIZING 


and 


BLENDING 


Waugh Turbine Flow Meters provide out- 
standing accuracy and reliability in fluid 
processes where blending in precise ratios, 
batch control, or flow rate control is re- 
quired. Turbine flow meters have a 
linear output which simplifies totalizing, 
and maintains full accuracy in pulsating 
flow conditions. Accuracy is ¥2% of the 
flow rate over flow ranges as high as 
20:1, and even better over narrow ranges. 
Control devices designed for use with 
Waugh Turbine Flow Meters include solid 
state counters, totalizers, controllers, and 
complete digital blending systems to blend 
simultaneously as many as 20 different 
components. 

Waugh Turbine Flow Meters occupy only 
a fraction of the space required for other 
flow meters of comparable accuracy. For 
example, a 4 inch Waugh Turbine Flow 
Meter, having an overall length of 10 
inches, and no larger in diameter than the 
pipe itself, will measure flows from 60 
to 1250 GPM, with an absolute accuracy 
of 2%, and a repeatability of better than 
0.1%. A complete flow control loop 
includes only three elements: a flow 
meter, a controller, and a control valve. 


FOR COMPLETE INFORMATION REQUEST 
WAUGH BULLETIN 114 


Engineering 
Representatives 
in Principal 
Cities 


Engineering Division 


THE FOXBORO COMPANY 
7740 LEMONA AVENUE 
VAN NUYS, CALIFORNIA 
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Hal Borgen 
Colin Campbell Co 


Jacques Piccard 
Loral Electronics 


Colin Campbell Co. .. . Hal Borgen 
(photo), Chicago Section member, 
has been elected president of the 
Campbell firm, a wholly owned sub- 
sidiary of Branson Instruments. Bor- 
gen succeeds Colin Campbell, who 
will continue with the company as 
v-p in charg2 of research and engi- 
neering. 


Loral Electronics . . . noted pioneer 
explorer of the ocean’ depths, 
Jacques Piccard (photo) has been 
appointed consultant for Loral’s new 
oceanography activities. He _ will 
work closely with Dimitri Rebikoff, 
another internationally known un- 
derwater expert, photographer and 
inventor, who will be _ directing 
Loral’s occeanographic operations. 
Piccard is the son of Auguste Pic- 
card, world-famous inventor of the 
bathyscaph, which made history in 
1960 when it decended 35,000 ft to 
the floor of the Marianas Trenci: in 
the Pacific Ocean—a depth never 
explored before by man and the 
deepest known point in the world 
Jacques Piccard piloted the historic 
descent. 


Midwestern Instruments ... W. F. 
Wells, former manager of manufac- 
turing engineering, G.E. computer 
department, has joined MI as senior 
v-p and general manager ... H. E. 
Felix comes to MI as v-p and direc- 
tor of engineering, following 21 
years of design engineering exper- 
ience with Douglas Aircraft. 


Information Systems ... Henry L. 
Bechard, formerly assistant to the 
general manager of T.R.W. Compu- 
ters, has been named director of en- 
gineering, systems division of ISI 


Consolidated Electrodynamics 
Vincent M. Meagher, Atlanta Sec- 
tion, is the new manager of the Or- 
lando, Fla. district office, data pro- 
cessing division, CEC . . . Roger T. 
Verhage becomes manager of the 
Columbus, Ohio district office 
joining CEC as assistant general 
manager of the transducer division 
is Carlyle A. Mounteer. 


(Please Turn to Page 86) 


A GREAT NAME IN THERMOMETERS 


PALMER 


Mercury Actuated 
Temperature Indicating Instruments 


A—412” DIAL THERMOMETERS: Made in 3 types 
to suit any requirements. Rigid stem, wall or 
flush mounted, 11 inches of scale reading. In- 
terchangeable with standard industrial separ- 
able sockets. Stem can be placed at any angle 
and case can be rotated to any readable 
position. 

B—RECORDING THERMOMETERS: Twelve inch 
die-cast aluminum case with black finish. Single 
or multiple pen construction. Electric or spring 
wound clock, 24 hour or 7 Day Revolution. Flex- 
ible Armor and bulb of stainless steel. Ranges: 
—40 + 950° F or Equivalent in °C 


C—INDUSTRIAL THERMOMETERS: Red-Reading 
Mercury—Extruded brass case—chrome finish. 
Ranges: —40 + 950° or Equivalent in °C. 


D—RED-READING MERCURY LABORATORY THER- 
MOMETERS: Thoroughly annealed for permanent 
accuracy. Complete line A.S.T.M. and fractional! 
division types. 


FOR COMPLETE INFORMATION WRITE FOR CATALOG 
OES AEE MEE AME 
era ele 


PALMER THERMOMETERS, INC. 
Cincinnati 12, Ohio * MElrose 1 1500 
CIRCLE NO. 82 ON PAGE 104 
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INSTRUMENTATION FOR AUTOMATION 





Five Keys To More Profit 


@ NEW PSD CONTINUOUS VISCOSIMETER Helps Refiners Make 
Present Equipment More Productive, Increase Yields, Upgrade Low- 
Value Stocks, Improve Quality, Cut Indirect Costs 


| Major Profit 


1. Makes Present Equipment More Pro- 
ductive . . . For crude-running units the 
PSD CONTINUOUS VISCOSIMETER 
keeps distillates on specification ... re- 
sulting in more usable products. It contin- 
uously saves production time by getting 
units “lined-out” faster after changes in 
operations. For continuous blending and 
packaging operations, the instrument elim- 
inates the production delays associated 
with laboratory testing and reporting. 


2. Helps Get Higher Yields . . For 
crude-running units the CONTINUOUS 
VISCOSIMETER provides more accurate 
control of distillate quality, reduces diver- 
sion of distillates to gas oil, increases 
utilization of crude for valuable products. 
For deasphalting and dewaxing processes, 
the instrument helps segregate products ac- 
curately—prevents degrading the value of 
end products. For packaging operations, 
continuous viscosity monitoring prevents the 
loss of final product due to contamination. 


3. Increases the Value of Low-Grade 
Stock . . . In the blending of residual 
fuels the CONTINUOUS VISCOSIME- 
TER helps you capitalize on maximum 
use of less-costly cycle stocks. 


4. Helps Make Better Quality Products 
...For blending operations the PSD CON- 
TINUOUS VISCOSIMETER maintains 
products consistently within specifications. 
Continuous viscosity measurements of lab- 
oratory accuracy reliably aid operators to 
eliminate peak and valley variations in 
quality. 


Accurate and automatic measure- 
ment of viscosity on process streams 
can significantly speed many refining 
operations, improve product quality and 
conserve blending materials. The PSD 
CONTINUOUS VISCOSIMETER* is 
accurate to 0.5% of scale over the 
viscosity range of 30—2500 SSU and 
temperatures from 100-210° F. For 
more viscous materials, such as as- 
phalt, extended ranges of viscosity and 
temperature can be supplied. 

The CONTINUOUS VISCOSI- 
METER is fully automatic, truly con- 
tinuous, compatible with electronic 
controllers and designed for Class I, 
Group D, Division 1 installation. 


Advantages 


5. Reduces Indirect Costs . . In all 
refining operations the PSD CONTINU- 
OUS VISCOSIMETER considerably re- 
duces the need for reprocessing —through 
more accurate control at each refining 
step. It reduces the amount of storage 
capacity required. It speeds the release 
of product shipment through “on-the- 
spot” monitoring of product quality. 


HOW IT WORKS...Sample is furnished 
continuously from the process line or 
vessel to the CONTINUOUS VISCOSI- 
METER, where it is brought to test tem- 
perature by flowing through a heat 
exchanger immersed in the constant tem- 
perature bath. Sample then passes through 
a pressure regulator to a constant-rate 
metering device that is also immersed in 
the bath. Under these conditions of con- 
stant volumetric rate and temperature, 
the pressure exerted by the sample at the 
entrance to the measuring capillary is 
proportional to the viscosity of the liquid. 
This pressure is sensed by a strain gauge 
having an accuracy of +0.25%. The 
signal from the strain gauge is recorded 
in convenient viscosity units, either Say- 
bolt Seconds or centistokes, as specified. 
*Developed by Standard Oil Co. (Ind.)—manu- 
factured under exclusive license by Precision 
Scientific Development Co. 

Write for your copy of Bulletin No. 706. Get 
complete information on this new, profit- 
building automatic instrument 


, Precision Scientific Development 


3739 W. Cortland St. Chicago 47, Ill, 


CIRCLE NO. 83 ON PACE 104 
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A. R. Hunter 


Julian S. Hernandez 
Data Sensors, !n S “a 


Data Sensors, In 


Data Sensors, Inc. ... a new com- 
pany, Data Sensors, has been estab- 
lished in Gardena, Calif. for R & D, 
engineering design and manufac- 
ture of electrical, electronic and 
electro-mechanical instruments fo1 
acquisition, conditioning and inter- 
pretation of data for military, space 
and industrial programs. A. R. 
Hunter (photo), San Fernando Val- 
ley Section, is president of the new 
firm; Julian S. Hernandez (photo), 
Los Angeles Section, v-p and tech- 
nical director; Wallace Sharp, sec- 
retary-treasurer; Frank L. Schulte 
(photo), Seattle Section, manager, 
application engineering; J. M. De 
Stefano, chief engineer, and W. V. 
Young, manager, quality assurance. 


Millard D. Shriver Co... . Northern 
California Section man _ Charlie 
Hammons has been appointed appli- 
cations engineer for the San Fran- 
sisco office of the Shriver company, 
Los Angeles engineers and manu- 
facturers representatives. Hammons 
was formerly industrial sales man- 
ager for Berkeley Pump Co. 


Global Marine Exploration Co... . 
Calvin A. Gongwer, one of the na- 
tion’s foremost hydrodynamicists, 
has been named v-p, special prod- 
ucts. He will also continue in his 
present post as manager of Aerojet- 
General’s Oceanic Division. Aero- 
jet recently purchased a 45% .in- 
terest in the Global Marine Explora- 
tion firm, with a view toward ex- 
panding its oceanic activities and ex- 
ploration. 





MOVING? 


You won't want to miss a single 
issue of ISA Journal when you move 
to your new home—so please tell us, 
well in advance, what your new address 
will be. When you write, be sure to 
give us your old address too—enclose 
a clipping of the address label from a 
recent copy if possible. We'll see that 
you don’t miss a single issue if you 
notify us at least six weeks in advance 
of your moving date. Write to: ISA 
Journal, Penn Sheraton Hotel, 530 Wm. 
Penn Place, Pittsburgh 19, Pa. 














C. A. Jurries 


Frank L. Schulte 
Conoflow Corp 


Data Sensors, Inc 


Conoflow ... to better serve its cus- 
tomers and more efficiently handle 
increasing sales volume, the com- 
pany has established a direct sales 
office in Chicago with C. A. “Chuck” 
Jurries (photo) as district manager. 
A member of ISA, Jurries is a past 
v-p of the Tulsa Section. 


Texas Instruments new vice 
presidents, with reassignments of re- 
sponsibility within TI include Mark 
Shepherd, Jr., overall TI operating 
activities; S. T. Harris, corporate 
development; C. J. Thomsen, finan- 
cial activities and corporate com- 
munications; W. F. Joyce, apparatus 
division; C. P. Dotson, international 
division; J. R. McDade, transistor 
products division; J. R. Reese, com- 
ponents division; B. F. Smith, cor- 
porate relations, and H. J. Wisse- 
mann, government products group, 
apparatus division. 


Instrument Corp. of Flordia . . . for- 
mer manager of data processing pro- 
duction at RCA Missile Test Project, 
* Patrick AFB, Charles M. Worthly 
has joined ICF as national sales 
manager. 


Fischer & Porter . . . Edgar M. Cor- 
son is the new director of sales for 
F & P’s Data Reduction Division .. . 
... appointed to the company’s sales 
staff were George Bazaco as field 
sales manager and O. A. Seglem as 
field administrator. 


Litton Industries . . . four divisions 
with outstanding capabilities in 
oceanography have teamed to initi- 
ate and direct programs in this ex- 
panding field. Director of the newly 
formed Litton Geophysical Projects 
Office is Dr. T. P. Cheatham, Jr., v-p 
of the Litton Systems Division and 
manager of the division’s advanced 
development lab. Program coordi- 
nator is Dr. F. J. Willig, also of the 
advagced: development lab. Other 
Litton operating divisions repre- 
sented on the team are Western 
Geophysical Co., Maryland “Division 
and Westrex Communication Sys- 
tems. Diviston. 


Foxboro . . . new manager of publi- 
cations is Edward S. Lawson, who 
will coordinate all national and in- 
ternational promotion and advertis- 
ing for the firm. 

(Please Turn to Page 88) . 





TRANSMIT LATER 


lighter float body, and you can raise 


The Brooks Full-View® rotameter has 
a remarkable ability to adapt to changes 
in process requirements. 

With the addition of a float exten- 
sion and a Brooks Series MPT unit, it 
can become a pneumatic or electric 
transmitter. Or, just as easily (and 
economically), a high-low flow alarm. 
Or a flow totalizer. Or a combination 
of any of these. 

When used as a simple flow indica- 
tor, the Full-View offers another kind of 
adaptability. Suppose there’s a change 
in capacity requirements after instalia- 
tion. No problem. Just by turning the 
float head around you can increase or 
decrease the flow range anywhere from 
25% to 33%. Substitute a heavier or 


or lower capacity a full 100%. Without 
disturbing calibration. 

And you can do the job in a matter 
of minutes. The Full-View’s side-plate, 
dowel-pin construction eliminates all 
alignment difficulties. It also makes the 
meter exceptionally rugged. And easy 
to maintain. In fact, it is probably the 
most sensibie rotameter construction 
going. Why else would most of the 
“‘new’’ meter designs you see around 
be derivative of this idea, which Brooks 
developed fifteen years ago? 

Our Bulletin 115 will give you techni- 
cal data on the complete Full-View line. 
A word from you will put a copy in 
the mail. 


BROOKS INSTRUMENT COMPANY, INC. 


5111 W. Vine Street, Hatfield, Pa. 


SA.2408 
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A. J. Hornfeck 
Bailey Meter Co Bailey Meter Co. 


Bailey Meter Co. . . . recently an- 
nounced were six new appointments 
within the company, five of which 
are in the engineering departments. 
A. J. Hornfeck (photo), Cleveland 
Section me.noer, has been named 
director of research. Cleveland Sec- 
tion man, J. E. McEvoy (photo), is 
the new manager of product engi- 
neering. R. E. Clark will take over 
as manager of equipment engineer- 
ing. New manager of project engi- 
neering is J. K. Loeser. Manager of 
electrical engineering is J. V. Werme 
(photo), Cleveland Section member 

. new North Central Region man- 
ager is Chicago Section man G. R. 
Hays (photo), formerly manager of 
the Chicago District. 








Griebach Instruments . . . recently 
appointed sales manager of the New 


IMPROVE YOUR YIELD Rochelle, NY. firm was. Fred F 


WITH 99% FEEDING ACCURACY. se Minneapolis-Honeywell .. . Dr. John 


N. Dempsey is now serving as direc- 


f M-H’s Res h C d 

THE W&T MERCHEN FEEDER cuiakin Gaia ot te Sommene’e 
over-all research activities. He suc- 

ceeds Dr. Van W. Bearinger, who 


If you need accurate control of dry, free flowing materials has become general manager of 
Honeywell’s semiconductor division. 


to keep process yields high, count on the W&T Merchen Dr. Bearinger was also director of 
Feeder. The Merchen controls dry flow to a hairsbreadth, research for M-H. 

hour after hour. Cleveland Instruments. . . Leslie M.. 
Nelson, formerly § assistant szies 
manager, has been named manager 
of sales engineering. 


Pick any minute any time in your run. Pick one at high ca- 
pacity, another at low capacity. The Merchen holds accuracy 
to +1% from minute to minute . . . stretches the minutes 
into hours of precise feeding. You solve tough feeding and Thomas A. Edison Industries . . . 
continuous-blending problems, get sure quality control. rap F. Pagte hes been appeintet 
manager of combustion controls 
Accuracy comes from sensitivity. And a change of just one within the Instrument Division. He 
ounce in a 63-pcund belt load actuates the Merchen's con- will be responsible for world-wide 
trol mechanism. it responds instantly. Accuracy ‘* assured Saag - ee - es a od 
° ine of combustion controls being 


This versatile Wallace & Tiernan Feeder has other advan- developed around the ultra violet 
flame detector recently invented by 


tages: It's a straight gravimetric feeder; it feeds and controls the Edison laboratory. 
other equipment; or it feeds in proportion to any 3-15 psi ; 
signal. Corrosion-resistant construction lets it handle most 

chemicals. And even the largest model occupies less than 

3 x 5 feet of floor space. “ 


For more information, write Dept. M-64.50. 


WALLACE & TIERNAN INC. 
25 MAIN STREET, BELLEVILLE S, NEW JERSEY 
— J. V. Werme 7 E. McEvoy 
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Lloyd V. Guild 


Lewis E. Hollander, Jr. 
Burrell Corp. 


Endevco Corp. 


Endevco Corp. Lewis E. Hol- 
lander, Jr. (photo) has been ap- 
pointed director of Endevco’s Solid 
State Lab., a new facility established 
in Los Altos, Calif. for basic re- 
search in transducer materials. Hol- 
lander is a member of the Santa 
Clara Valley Section and was the 
1959-1960 program chairman. 


Erie-Pacific ... Arthur H. Hurst has 
been appointed application engineer 
in the sales department of Erie- 
Pacific, Division of Erie Resistor. 


Burrell Corp. . . . Pittsburg Section 
member Lloyd V. Guild (photo), 
v-p, research and product develop- 
ment, has been elected to the board 
of directors. Noted for his develop- 
ment of analytical instruments for 
industry and education, Guild di- 
rected Burrell in the development 
and sales of the first commercial gas 
chromatograph in the world. 


Auerbach Electronics Herman 
A. Affel, Jr., pioneer in the applica- 
tion of transistors to data processing 
equipment, will direct the opera- 
tions of the technical staff in his 
newly-appointed post as corporate 
V-p. 


Radiation Instrument Development 
Laboratory ... Jay R. Wolff, tech- 
nical director, is now v-p in charge 
of long range technical planning. 


Datex . . . new southwest regional 
sales and service office in Dallas, 
Tex. will be managed by M. L. Dion, 
formerly midwest regional sales en- 
gineer. 





MOVING? 


You won't want to miss a single 
issue of ISA Journal when you move 
to your new home—so please tell us, 
well in advance, what your new address 
will be. When you write, be sure to 
give us your old address too—enclose 
a clipping of the address label from a 
recent copy if possible. We'll see that 
you don’t miss a single issue if you 
notify us at least six weeks in advance 
of your moving date. Write to: ISA 
Journal, Penn Sheraton Hotel, 530 Wm. 
Penn Place, Pittsburgh 19, Pa. 











_& 


RAMBLINGS ON &) 


INSTRUMENTATION 


One-upmanship 
in flow measurement 


Never ones to ignore a trend, we have 
taken cognizance of Industry’s increas- 
ing reliance on psychologists, motiva- 
tion researchers and sociologists. These 
head-shrinkers are telling the Boss how 
to solve all kinds of problems he never 
knew he had. Not to be one-upped by 
our competitors, Hays has retained Dr. 
Ernest Krankenkopf, the noted author 
of ‘Socio-Economic Implications of the 
Electric Toothbrush” and ‘“Behavior- 
ism of Power-Mower Users in Scran- 
ton’’. Doctor Krankenkopf’s first 
assignment was to put our Hays Elec- 
tromagnetic Flowmeter on the couch, 
so to speak, and give us a complete 
report, sparing no feelings. You really 
should get the following in the doctor’s 
schmaltzy Austrian accent but here’s 
his report: 

“First, we got to understand that 
the people who buy flowmeters are 
basically insecure. Why? Because they 
don’t know how much of that banana 
oil or vodka or what have you is flow- 
ing through there. This insecurity leads 
to frustration, causing the subject to 
buy some kind of device to assure him 
everything is okay. (I’m trying to keep 
this simple so even your dumbkopf ad- 
vertising manager understands, okay?) 

“Now we got to understand our 
median subject falls in the upper-mid- 
dle class on the socio-economic scale, 
has 2.7 kids and regards his stereo set 
as a mother-image. 

“Now if he picks the wrong flow- 
meter this subject is in for real trouble. 
Some of these flowmeters are so com- 
plicated they make our subject feel 
inferior. We have observed this same 
phenomenon when a man buysa French 
poodle. He knows, deep within, that 
damn finicky dog is higher up on the 
socio-economic scale than he is! Same 
with flowmeters, no difference. So he 
reacts by kicking coke machines and 
manifesting other anti-authority traits. 

“With the Hays Electromagnetic 
Flowmeter we find no such behavioral 
problems. Here we got an instrument 


THE HAYS CORPORATION 


MICHIGAN CITY, 


HAYS ELECTROMAGNETIC FLOWMETER 


... not a poodle but a St. Bernard. 


that’s nice and simple—but with its 
rugged, obstruction-free construction, 
and 14% system accuracy you get de- 
pendability like a St. Bernard yet. 

“And we find favorable status as- 
sociations. With no complex calibration 
needed, you just pipe it up, flip the 
switch and take a reading. This puts 
the Hays Electromagnetic Flowmeter 
definitely in the country-club set, but 
not too snooty like polo, you dig me? 
Also its 10-1 range adjustment in three- 
step or continuous form and the fact 
it has a pre-amp which can be mounted 
at the recorder, or the transmitter or 
in between seems to project a Big 
Brother image. 

“Among subjects using the Hays 
Electromagnetic Flowmeter we find a 
high coordination of good social adjust- 
ment, intra-family stability and strong 
career orientation. (To be honest, our 
survey also digs up some real weird-o’s 
who buy your product but this you 
got to expect.) 

““My next project is to depth-inter- 
view some engineers about your BTU 
meter. Already I got suspicions we find 
subliminal connotations of Jayne Mans- 
field or maybe Tuesday Weld. 

“Bill enclosed. Gesundheit!” 


Ernest A. Kranxenkopf, 

PhD, DD, MD, DDS, ODO 

The meaning of the above iz clear: buy 

a flowmeter you can live with: For in- 
teresting reading while waiting for the 
analyst, send for our Spec Sheet B 346. 


GAS. 


President 


INDIANA 
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NEW... 


Jerguson 
Sight Flow Indicators 


easily and inexpensively 
installed to show movement 
of liquid in pipe lines 


Here is a new line of Sight Flow Indi- 
cators . . . easily and inexpensively in- 
stalled in any new or existing pipe line 
Y,” to 2” N.P.T. 


The special design of these new indi- 
cators results in a turbulence in the flow 
of liquid, making it easily visible. Several 
types of indicating vanes, installed within 
the chamber, may also be furnished, ac- 
cording to variable conditions of rate of 
flow and viscosity of liquid. For indica- 
tion of minute flows, small Sight Flow 
Indicators with a rotating vertical rising 
ball are available. 

Jerguson Sight Flow Indicators are 
soundly designed, carefully made, and are 
backed up by a company with over 40 
years experience in the field. Available 
in Transparent and Reflex types, in a 
wide variety of materials and linings, 
and with Wedge Type 
Haveg Chambers, Non-Frosting Glasses, 
or other special construction. 


Illuminators, 


If you have a problem of viewing the 
flow of liquid in a pipe line, it will pay 
you to investigate the 
Sight Flow Indicators today. Send us your 
requirements or write for Data Unit. 


JERGUSON 


Gages and Valves for the 
Observation of Liquids and Levels 
JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 
Offices in Major Cities 


new Jerguson 


See exhibited at Chemical Show, Booth 989 
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4 NEW BOOKS 


Handbook of Automation, Computa- 
tion & Control (Vol. III—Systems 
& Components), Eugene M. Grab- 
be, Simon Ramo and Dean E. 
Woolridge, Editors; 1156 pp., 
$19.75. (Order from John Wiley 
& Sons, 440 Park Ave. S., N.Y. 
16, N.Y.) 


Handbook of Electronic Charts & 
Nomographs, Allan Lytel, 256 pp., 
$4.95. (Order from Howard W. 
Sams & Co., 1720 E. 38th St., 
Indianapolis 6, Indiana). 


Miniaturization, H. D. Gilbert, Edi- 
tor; 306 pp., $10. (Order from 
Reinhold Publishing Corp., 439 
Park Ave., New York 22, N.Y.) 


Aerospace Telemetry, Harry L 
Stiltz, Editor; 505 pp., $15. (Order 
from Prentice-Hall, Inc., Engle- 
wood Cliffs, N.J.) 


Flectromechanical Components for 
Servomechanisms, Sidney A. Da- 
vis and Byron K. Ledgerwood; 
338 pp., $11.50. (Order from Mc- 
Graw-Hill Book Co., 330 W. 42nd 
St., New York 36, N.Y.) 


Systems: Research & Design (Pro- 
ceedings of the First Systems 
Symposium at Case Institute of 
Technology), Donald P. Eckman, 
Editor; 310 pp., $8.50. (Order 
from John Wiley & Sons, 440 
Park Avenue S., New York 16, 
N.Y.) 


Synthesis of Optimum Control Sys- 
tems, Sheldon S. L. Chang; 381 
pp., $11.75. (Order from McGraw- 
Hill Book Co., 330 W. 42nd St., 
New York 36, N.Y.) 


Analysis of Nonlinear Control Sys- 
tems, Dunstan Graham _§ and 
Duane McRuer, 482 pp., $9.75. 
(Order from John Wiley & Sons, 
440 Park Avenue S., New York 
16, N.Y.) 


Data Processing Equipment Encyclo- 
pedia (2 Volumes), $50 for set, 
$90 with updating. (Order from 
American Data Processing, Inc., 
22nd Floor, Book Tower, Detroit 
26, Michigan. ) 


Periodical Monitor: Monthly Ab- 
stracts & Indexes of Electronics 
& Instrumentation Articles. (Sub- 
scription information available 
from The Periodical Monitor & 
Abstract Service, 15 N. Euclid 
Ave., Pasadena, Calif.) 








EDUCATION AND RESEARCH 
in 
BIO-MEDICAL ENGINEERING: 


An educational program designed 
to prepare life and physical scien- 
tists, doctors of medicine, and en- 
gineers for research in life systems 
through the current period of 
transition of biological sciences 
from the natural history stage 
of inquiry by inductive em- 
piricism to that of inquiry by de- 
ductively formulated theory. An 
intensive four-term (12-month) 
preparation in methods of logical 
thought, mathematics, physics, and 
electrical theory for doctors of 
medicine and biologists, and a 
one-term (3-month) preparation 
in life sciences for engineers, 
makes possible joint course work 
in the final three terms (nine 
months). Thesis research on bio- 
logical systems is conducted at the 
Presbyterian Hospital by teams 
drawn from both disciplines. The 
program leads to a graduate de- 
gree at Drexel. Limited stipend 
and scholarship funds are avail- 
able. Assistance with fellowship 
application to National Institutes 
of Health is offered. 


For information: 


James W. Dow, M.D. 

Department of Bio-medical 
Engineering 

Drexel Institute of Technology 

15 North 32nd Street 

Philade phia 4, Pennsylvania 
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“njentation” and a 


BENEFITS 


are completely spelled out in the 
free booklet “Your Place In In- 
strumentation.” In it you will 
find all the benefits to manage- 
ment, engineers and technical 
personnel in the fields of meas- 
urement, testing, information 
handling, computation, and con- 
trol. Find out what this nation- 
wide organization can do for 
you today. Use coupon below: 


A Membership Application 
Form Is Included 


Instrument Society of America 


. Penn Sheraton Hotel 
+ 530 Wm. Penn Place, 
~ Pittsburgh 19, Pa. 


Please send me your free 
booklet, “Your Place In Instru- 
Membership 
Application Form. 


Name 





Address. 





Zone__._ State. 
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DeZURIK 
AGAIN! 


7s 
- | 


eed 
1%” small to 90’ BIG 
..... OPERATED BY HAND OR BY INSTRUMENT 


.....DeZURIK VALVES OPERATE EASIEST! 


IT’S BEEN PROVED thousands of times—your own test will prove 
it — DeZurik Eccentric-Action Valves are the EASY-ACTING, 


FAST-ACTION Valves. 


ONE BIG REASON: A short quarter-turn from wide-open to dead- 
shut, with fine throttling in between. ANOTHER REASON: No 
friction; the eccentric plug moves on non-corrosive bushings with 
no other body contact. No rub, no bind, . . . ever! And no lubri- 
cation, no fussy care—the free-and-easy action is built in and 


stays in. 
CONTROL VALVES? A complete line, superior in capacity, range- 


ability, positioning, shut-off. Sizes to 30”, every one easy, smooth, 
fast in operation. ASK FOR CATALOG. 


a 
Corporation 
Sartell, Minnesota 
DeZURIK OF CANADA, LTD. Galt, Ontario 
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new literature 


3-Way Vacuum Valve 


New 3-way high-vacuum 
as a master control in high vacuum sys 
tems employing diffusion and mechanical 
single control 


valve serves 


pumps. Features include 
switching from roughing to diffusion to 
action insured 


control. Cen 


Positive valve 
mechanical lever 
Cenco Instruments. 


NO. 401 ON PAGE 104 


isolation. 
by direct 
tral Scientific 


CIRCLE 


Automatic Balances 


Complete line of low-weight range 
automatic electronic balances for check 
weighing, sorting, statistical evaluation 
and production control is described in 
along with performance 


specs and __ illustrations. 


new catalog, 
characteristics, 
Mettler Instrument Corp. 
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Inkless Event Recorder 


Four-page brochure describes new event 
which without ink, can 
operate 50° days change in 
charts. Exclusive features of the 10- and 
20-channel units, their uses and specs are 
included. Esterline Angus Instrument Co. 
CIRCLE NO. 403 ON PAGE 104 


recordet writes 


without a 


Strain Gage Equipment 


Iwo-page 2-color bulletin 
complete data on new line of strain gage 
signal conditioning equipment including 
design, calibration methods, 6 simple 
front-panel controls and accessories. Astra 
Fechnical Instrument Corp. 
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provides 


Magnetic Heads 


Details of 14-track inline or interleaved 
head assemblies are detailed in 
new illustrated bulletin. Featured are a 
14-track inline record head, an_ inline 
reproduce head, and an assembly of 2 
interleaved 7-track heads. Westrex/Litton 


magnetic 


Systems. 
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Performance Measurement 


New fully-illustrated 6-page 
shows how company creates equipment to 
monitor transient, 


brochure 


simulate control, o1 
static or dynamic conditions in a planned 
or random sequence to allow the opera 
tion or observation of performance char 
acteristics of a product. Eight types of 
equipment are illustrated and described. 
Meriam Instrument Co. 
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Process Control 


New 4-page bulletin on company’s uni 
fied process control center describes com 
pact equipment for combining readout 
and control functions with a 4” 
chart recorder in a single panel assembly. 
Illustrations, installation data for the con 
trol center included. Republic Flow Me 
ters / Rockwell. 
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PAGE 104 


Pneumatic Receiver 


photographs and 
supplement new 


engineering 
bulletin on 


Clear 
drawings 
construction, design, size and capabilities 
of the company’s latest pneumatic re 
ceiver, engineered to be functionally com 
patible with a manufacturing or process 
Bristol Co. 

NO. 408 ON 


system. 
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Meter-Relays 

The complete story of locking contact 
meter-relays, including operating features 
and standard circuits for achieving the 
most popular types of control action, is 
contained in new fully illustrated 24-page 
bulletin. Assembly Products, Inc. 
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Distillation Column Control 
New 8-page application 
lines typical practices for control of dis 
tillation columns in the chemical process 
industries, including feed, bottoms prod 
uct, reboiler circuit and overhead prod 
uct phases of distillation. Fischer & Porter. 
CIRCLE NO. 410 ON PAGE 104 


bulletin out 


Thermowells 

New catalog discusses 
signs for protection of filled systems; also 
describes instrument connections fur 
nished with these wells which accept 
standard 3% or 1” NPT bushings used 
with union-connected filled system bulbs. 
Equipment Corp. 
NO. 411 ON PAGE 104 


thermowell de 
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Electromagnetic Flowmeter 

New electromagnetic flowmeter, ideally 
suited to a wide range of flows and low 
conductivity fluids, provides an output 
signal of 1-5 ma dc which can be trans- 
mitted with ¥%% accuracy up to 10,000 
ft to space-conserving miniature receivers/ 
controllers on central control panels. 
Eight-page bulletin available. Taylor In 
strument Companies. 
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... through research by Barber-Colman 


Model 30D Automatic 
Dewpoint Contro//er 


INDICATES, RECORDS and CONTROLS 


moisture content of protective gas atmospheres 


VERSATILE OPERATION 
Specially designed for metalworking and 
packaging processes, Model 30D con- 
trols degree of oxidation-reduction and/ 
or carburizing-decarburizing of atmos- 
phere for generators and furnaces. 


WIDE DEW POINT RANGE 
Mode! 30D detects and controls dew 
point in the range of —50°F to +110°F 
with any select span of 50° F. Assures 
high control accuracy within +-.5° F. 


EASY MAINTENANCE 

Vapor state sensor does not condense 
out moisture sample. This eliminates 
troublesome refrigeration and reduces 
contamination. Mode! 30D requires mini- 
mum filter changes . . . inexpensive filter 
changed in 30 seconds. System in- 
corporates readily accessible, time- 
proven components. 


ULTRA-FAST RESPONSE 

A unique sensor design — moisture is 
not condensed during the continuous 
detection process. This makes possible 
a 5-second response speed per 10 ft. of 
sample line. 


LOWER OPERATING COSTS 
Low gas flow — 15 cu. ft. per hour sample 
gas for low waste and fast response. Low 
power consumption. Model 30D sensor 
reduces operating costs by eliminating 
the replenishing of salt procedure. 


SIMPLE MODULAR DESIGN 
Model 30D features minimum moving 
parts and maximum design simplicity. 
Indicating and control section can be 
remote from sensing unit for centralized 
control. 


Contact Barber-Colman today. 





BARBER-COLMAN COMPANY 


Industrial Instruments Division 
Dept. W, 1542 Rock Street, Rockford, Illinois, U.S.A. 


BARBER-COLMAN of CANADA, Ltd., Dept. W, Toronto & Montreal + Export Agent: Ad. Auriema, inc., NY 


BARBER 
COLMAN 
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OPERATIONAL 
MAGNETIC 
AMPLIFIER 


FEATURES— 


e Requires no additional pow- 
er supply. 
Uses 60 cycle power. 
Input current less than 
ua. 


Requires no drift stabiliza- 
tion. 


PRICE $65 


Ideal for analog computation, 
industrial control and low level 
amplification. Performs all 
functions associated with vac- 
uum tube operational ampli- 
fiers plus several added func- 
tions. 


Send for the specification sheet 
and free copy of the applica- 
tion manual. 


APPLICATIONS ™ 
1 AMAL 
For 


MAGNET If 
OPERATIONAL 
AMPLIFI 


| 
| 





Electronic Control 


Systems, Inc. 


PO Box 47, Fairmont 
West Virginia 
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Transistorized Annunciators 


Completely solid state annunciators 
packaged in interchangeable plug-in mod 
ules, operate from either 120 volts ac or 
125 volts dc; are actuated by normally 
closed/open relay contacts or 10 and 0 
volts dc at | ma. New bulletin available. 
Rochester Instrument Systems. 
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Selector Switches 


New data sheet contains two diagrams 
of a 24-position switch which produces a 
function normally requiring a tree of 9 
conventional relays; third diagram illus- 
trates a simplified syster. using 10 wires 
and a combination of 2 rotary switches to 
select remotely any of 216 isolated circuits. 
Ledex Inc. 
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Data Acquisition System 

New 16-page technical brochure on 
company’s latest high-speed, general-pun 
pose, solid-state data acquisition system, 
describes its main functional components, 
operational characteristics and controls, 
and outstanding features. Consolidated 
Systems Corp. 
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Master Power Supply Chart 


Notebook size, fold-out master power 
supply chart contains specs on all com- 
pany lab d-c power supplies and a-c line 
regulators; also presents information on 
output, regulation, ripple, impedance, 
dimensions and price. Perkin Electronics. 
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Proportional Controller 


New proportional controller which con- 
tains several new functional design fea- 
tures for quick, more precise, dependable 
and easier control of process conditions 
is fully described and illustrated in new 
4-page application data sheet. Thermo 
Electric Co. 
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Servo System 

New solid-state servo amplifier with 
associated reversible nonsynchronous mo- 
tor is adaptable to a wide variety of in- 
dustrial control and automation applica- 
tions with either a-c or d-c control signals. 
New spec sheet available. Solar Electronics 
Co. 
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NEW IBM DEVELOPMENTS 


IN 
PROCESS CONTROL 


create unusual opportunities 


Men who join us now can play a fun- 
damental role in the automation of indus- 
trial processes in the future. Important 
breakthroughs in the application of digital 
data processing techniques to the auto- 
matic control of industrial processes are 
creating new career opportunities. 


There are now openings at IBM for engi 
neers, scientists and mathematicians with 
operating and supervisory experience in 
these process industries: chemicals, glass, 
metals, paper, petroleum, public utilities, 
and rubber 


Your background should include experi- 
ence in at least two of the following 
areas: 


Process design 

Control engineering 
Instrumentation 

Operations research 

Data handling and data processing 


Economic analysis 


You will have the opportunity to work 
with a wide variety of management and 
industrial personnel. Successful candidates 
will receive specialized training in the 
application of computers to process con 
trol. 


Positions are available throughout the 
Eastern United States 


For details, please write, outlining your 
background and experience. All qualified 
applicants will receive consideration for 
employment without regard to race, creed, 
color or national origin. 


Mr. J. W. Nipps 
Dept. 718M 

IBM Corporation 
425 Park Avenue 
New York 22, N.Y. 


® 


INTERNATIONAL BUSINESS 
MACHINES COMPANY 











Instruments & Systems 


New 16-page catalog on company’s sci- 
entific instruments and systems for elec- 
tronics, missile and nuclear applications, 
includes the creep capsule system for 
monitoring/measuring nuclear tempera- 
ture, pressure and creep under conditions 
of reactor on/off. Heavily illustrated 
with photos, section drawings, block and 
operational diagrams and orthographics. 
Physical Sciences Corp. 
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Color Code Chart 


New system for coding single pass 
swaged thermocouples, based on bands of 
colored tape placed around the outer 
sheath, is offered in chart form which 
effectively codes 17 different thermo- 
couple calibrations, 5 different insulations 
and 42 different sheath alloys. Smith 
Thermotronics. 
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Millisecond Pulse Switch 


New “one shot” pushbutton switch that 
produces a single millisecond-length pulse 
with each operation is introduced in new 
illustrated data sheet. Information on 
circuit choice, temperature range, instal 
lation, electrical and mechanical charac 
teristics also included. Minneapolis- 
Honeywell Regulator Co. 
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Box Type Furnace 


Four-page bulletin illustrates and de 
scribes company’s new series of vox type 
furnaces for rapid solution to peculiar 
heat treating problems found in chemical, 
metallurgical and industrial labs. Furnace 
features exclusive high-temperature elec 
tronic proportioning control system de 
signed to obtain maximum performance 
efficiency from standard millivoltmeter 
instrumentation. Blue M Electric Co 
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Electrical Tachometer 


\ complete tachometer system includ- 
ing tachometer generators (transmitter) , 
tachometer indicator (receiver) and vari 
ous types of drives to connect the tacho 
meter generators to industrial machinery, 
motors, engines and other rotating equip- 
ment are thoroughly described and illus 
trated in new 10-page bulletin. Herman 
H. Sticht Co. 


CIRCLE NO. 425 ON PAGE 104 





niflow 


THE ONLY CONTROL VALVE 
DESIGNED TO YOUR EXACT 
Cv. SPECIFICATIONS 
PLUS... 


A tough, rugged Control Valve designed to 
take temperatures up to 1300°F. and as 
low as —400'F., with A.S.A. ratings to 
900# Ring Type Joint. 

Leakage, Heat Expansion, Binding and 
Friction virtually eliminated by this single 
seat split body design. Streamlined Fluid 
Passage, No Pockets, No Eddying Effect... 
an erosion-proof Control Valve. 

Available in any Castable Material in- 
cluding Hastelloy C & B, Durimet 20 and 
Monel . . . Teflon Chevron Packing Std 
and designed to YOUR EXACT Cv. Speci- 
fications. 

Write for Technical Information. 

Precision Engineered for Trouble - Free 
Operation. 


niflow Valive Corporation 
49 MEEKER AVENUE @ CRANFORD, N.J. @ BRidge 6-8300 
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111 Fifth Avenue, New York 3, New York 





Instruments and Measurements 


Chemical Analysis, Electric Quantities, Nucleonics, and Process Control 


Proceedings of the Fifth International Instruments and 
Measurements Conference, September 13-16, 1960, Stockholm 


Edited by HELGE von Kocu and GREGORY LJUNGBERG 


Volume 1, September 1961, 506 pp., $16.00 
Automatic Process Control 
Physical Methods of Chemical Analysis 


Volume 2, September 1961, 721 pp., $22.00 
Nuclear Instrumentation 
Measurements of Electric and Magnetic Quantities 
Reactor Control 


The proceedings of this conference, sponsored by the Royal 
Swedish Academy of Engineering Sciences and the Swedish As- 
sociation of Technical Physicists, are available in published form 
within minimum time after their presentation. The subdivisions 
of the two volumes correspond to the organization of the con- 
ference. They contain 117 papers by 210 scientists representing 
79 countries. The information included will be highly useful to all 
scientists interested in the fields considered, for which accurate 
measurement and precise control are essential. 


Detailed literature available upon request 


T) 
(4P) ACADEMIC PRESS, New York and London 
‘ene 


17 Old Queen Street, London, S. W. 1 
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the most 
complete line of 


CONDUCTIVITY 
EQUIPMENT 


S panentinetes, tite 

ments inc., since TROLYT; 

its inception moucriry ; 

more than 20 /PMENT — 
years ago, has 

devoted itself to 3 

the design and 

manufacture of 

electrolytic conductivity 

bridges and conductivity cells. Industrial 
instruments catalog No. 23 presents the 
most complete line of conductivity 
equipment in the world. A copy is avail- 
able on request. 


In addition to its extensive line of cata- 
loged industrial and laboratory bridges 
and cells, Industrial Instruments is 
pleased to work with researchers in the 
design and construction of special test 
equipment in this and related fields. 


Typical conductivity bridges and cells 
are illustrated below. Contact us if you 
have an application for standard or spe- 
cial electrolytic conductivity apparatus. 


— 
A». 


Dip Type Cells 


Blood Loss 
Monitor 


Industrial 


= 


Instruments 


Industrial 
Instrumenss inc. 


89 Commerce Road. Cedar Grove. Essex County. WJ 
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Data Processing Systems 


Fully illustrated 40-page catalog on 
company line of data processing devices 
and systems discusses perforators, printers, 
coding keyboards, readers and readet 
panels, switching mechanisms, custom sys 
tems, reperforator-comparators, accessories 
and price lists. Soroban Engineering, Inc 


CIRCLE NO. 424 ON PAGE 104 


Solenoid Valve 


New manual reset, latched open 2-way 
solenoid valve for trip- or safety-shut-off 
in handling heavy fuel oil is discussed 
in new data sheet. Valves control fluids 
at temperatures to 450°F at pressures to 
200 psi. Dimensional drawing, specs, ap- 
plications included. Automatic Switch Co. 


CIRCLE NO. 425 ON PAGF. 104 


Synchronous Motors 


Four-page data sheet discusses 2 new 


synchronous motors: bifilar type used 
where push-pull circuitry and a center 
tapped power supply is not possible on 
where increased torque at high stepping 
speed is required; and flexible 4-lead 
types used with equipment requiring iso 
lated windings with no common connec 
tion. Superior Electric Co 


CIRCLE NO. 426 ON PAGE 104 


Pressure Switches 


New 6-02 military-industrial pressure 
switches for actuating circuits in response 
to hydraulic on 
changes, are rated for more than 100,000 


pneumatic pressure 
operations at pressures from 0.5 to 3000 
psig. Engineering bulletin contains specs, 
operation data. International Resistance 
( 0 
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Sequence Timer 


Providing chronometric accuracy over 
extended periods under a wide range of 
environmental conditions, batterv-power 
ed sequence timer is suitable ton appli 
cations where space and power 1s limited 
and where accuracy must be maintained 
despite high voltage fluctuations. New 
spec sheet available. Geodyne Corp 


CIRCLE NO. 428 ON PAGE 104 








QuiK-Konnect 
PLUGS AND JACKS 





New Honeywell QuiK-Konnect Plug and 
Jack Assemblies — provide fast, fool- 
proof connection of thermocouples to 
extension wire, and thermocouple ex- 
tension wire to instruments. Inserts of 
different diameter positive and negative 
poles insure correct polarity every time. 
Inserts are easily removed for field 
calibration change or replacement, and 
can be furnished in different metals to 
maich thermocouple alloy. Honeywell 
Quik-Konnect Accessories include iden- 
tos, cable clamps, and tube adapters. 


Get complete details from your nearby 
Honeywell field engineer, or write today 
for Specification Sheet FS 005-3. 
Minneapolis-Honeywell, Wayne and 
Windrim Avenues, Philadelphia 44, Pa. 
In Canada, Honeywell Controls, Ltd., 
Toronto 17, Ontario. 


Honeywell 
iH) Fiat uv Couttol 


wun | SINCE 1666 
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Harmonic Generators 


Varactor harmonic generators as power 
sources at microwave frequencies are dis- 
cussed in 12-page booklet which details 
both circuits and devices which use var- 
actor diodes for frequency multiplication. 
Booklet includes schematic designs for 
all-solid-state radio-relay communications 
repeater and a high precision doppler ra- 
dar system, both utilizing varactor har- 
monic generators. Microwave Associates. 


CIRCLE NO. 429 ON PAGE 104 


Electronic Gaging Systems 


New line of electronic gaging apparatus 
eliminates errors in reading/recording; 
permits new flexibility in gaging; uses 
company’s unique electronic gaging 
probes—sensitive transcucers that substi 
tute for standard dial indicators and most 
air probes in any mechanical “design” 
gage. Four new data sheets available 
Winslow Mfg. Co 

CIRCLE NO. 430 ON PAGE 104 


Pneumatic Indicators/Controllers 


Three spec sheets on company’s new 
line of instruments to supplement their 
existing miniature pneumatic instrumen 
tation describe indicators and recorders 
without control, recording and indicating 
control stations, and recording and indi 
cating control stations for cascade con 
trol. Minneapolis-Honeywell Regulator 
Co 

CIRCLE NO. 431 ON PAGE 104 


Inline Refractometer 


New inline refractometer can be ap 
plied to clear transparent process streams 
and liquid streams which are dark, ex 
tremely viscous, contain large quantities 
of solid materials, or which must be held 
at high temperature or pressure to pre 
vent adverse reaction. Schematic diagrams, 
typical applications, specs included in new 
bulletin. Waters Associates. 

CIRCLE NO. 482 ON PAGE 104 


Dump Valves 


Ihree important valve construction fea- 
tures that help solve an operator's inven- 
tory problems are incorporated in new 
diaphragm-operated dump valve intro 
duced in new bulletin. Designed primari 
ly for on/off applications in high pres 
sure service, valve features globe or angle 
conversion without additional parts. Black, 
Sivalls & Bryson. 
CIRCLE NO. 433 ON PAGE 104 


i Complete information 
on the industries’ most 
ACCURATE pressure 
test instrument. 


PRESSURE RANGES 
0 to 15 P.S.1. 
Oto 100,000 P.S.!. 
ACCURACY 
0.1% full scale 
reading 
DIAL SIZES 
BY” - 12” - 16” 
THERMAL STABILITY 
Absolute from 
—25°F to +125°F 


“Soak Pie 
CIRCLE NO. 98 ON PAGE 104 

















This quarterly journal of instrument engineering 
contains information of latest developments. 

It is available post free on request — ask to be put 
on the mailing list. 


MUIRHEAD INSTRUMENTS INC., 441 Lexington Ave., New York 17, N.Y., 
MUIRHEAD INSTRUMENTS LTD., Stratford, Ontario, Canada. 7 r 
MUIRHEAD & CO. LIMITED, Beckenham, Kent, England. Telephor Be 
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AND 


SCIENTISTS 
G-R-O-W 


WITH THE FIRM 
THAT IS BUILT ON 


RESEARCH 


Leeds & Northrup Co., as a result 
of continued growth, now has 
openings for college graduates at 
the Bachelor, Master and Doctoral 
levels. Electrical, Chemical, 
Mechanical, or Physics degree 
preferred. 

If you enjoy doing creative work 
at a truly professional level and 
have 2 to 10 years’ experience in: 


@ Measurement and Control 
of industrial Processes 


@ Data Processing 

@ Steam Power 

@ Systems Analysis 

@ Servomechanisms 

@ Analytical Instrumentation 

@ Mechanical Design 

@ Analog or Digital 
Computers 

@ Solid State Electronics 


We would like to talk with you 
about openings in: 
RESEARCH & DEVELOPMENT 
SYSTEMS ENGINEERING 
MARKET DEVELOPMENT 
PRODUCT ENGINEERING 
SALES ENGINEERING 


Send Complete Resume To: 


WAYNE L. BESSELMAN 


Coordinator of Technical Employment 


LEEDS (3) NORTHRUP 


Instruments Avtomatic Controls Furnaces 


4850 STENTON AVENUE 
PHILADELPHIA 44, PA. 


An Equal Opportunity Employer 


98 / ISA Journal 





‘ new literature 


Natural Water Measurement 


Portable conductivity instruments fea 
turing transistorized circuitry for reduc- 
tion of power requirements, operate from 
self-contained batteries, are specifically 
adaptable to field measurements of na 
tural waters ranging from 
stream water to sea water. New catalog 


low-solids 


available. Industrial Instruments. 
CIRCLE NO. 434 ON PAGE 104 


Telemetering Controller 


New solid-state system provides accu 
rate, on-line data collection and super 
visory control for widespread telemetering 
and telecontrol operations; can connect 
up to 32 satellite stations to a central 
facility via 2-wire party line and with 
additional party lines can connect as 
many satellite stations as desired. New 
brochure available. Daystrom. 


CIRCLE NO. 435 ON PAGE 104 


Optical Terminology 


Glossary of optical terminology, the 
first in a continuing series, covers a wide 
range of technical terms from aberrations 
to surface reflection. This and future 
glossaries are specifically designed as ref 
erence works for engineers and other in 
dustrial executives, and as teaching aids 
for educational institutions. Servo Cor- 
poration of America. 

CIRCLE NO. 436 ON PAGE 104 


Precision Instrument Bearings 


New 48-page catalog covers broad range 
of information on miniature and instru 
ment ball bearings, including graphs of 
specific bearing characteristics, applica 
tions, and the history of design, develop- 
ment, engineering and production of pre 
cision instrument bearings. New Depar 
ture Div./General Motors. 


CIRCLE NO. 437 ON PAGE 104 


Environmental Testing 


New 24-page brochure details com 
pany’s environmental test facilities in 
cluding walk-in chamber for simultaneous 
testing in combined environments, fully 
programmed vibration equipment, accel- 
eration facilities, temperature and humid- 
ity chambers, altitude programming, test 
ing of explosives and allied equipment. 
Bulova Watch Co. 
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SENT - 
UPON REQUEST % 


Formulas 
Applications 
Engineering Data 
Screw Torque Data 
Adapter Problems 
General Principles 


pa Sturtevant co. 


ADDISON [QUAL LA ¥/ 4LLINOIS 








am 
CIRCLE NO. 100 ON PAGE 104 


TANKOMETER 


FOR MEASURING TANK CONTENTS 
ANY DISTANCE AWAY 


TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 





ANY 
LIQUID 


Also gauges for: 

Barometric Pressure (Mercury Column) 
Absolute Pressure (Mercury Column) 
Pressure and Vacuum 
Differential Pressure 
Inclined Manometers for draft, 
pressure or differential pressure. 


SEND FOR BULLETINS 
UEHLING INSTRUMENT CO. 


463 GETTY AVE., PATERSON,N. J. 
CIRCLE NO. 101 ON PACE 104 





Free Nomograph 

Users of company’s magnetic pickups 
can quickly calculate with new nomo- 
graph the gear sizes needed for required 
voltage/frequency to be generated by the 
pickup, gear surface speeds from RPM, 
and expected voltages and/or frequencies 
generated at various gear speeds. Electro 
Products Laboratories. 

CIRCLE NO. 4389 ON PAGE 104 


Ball Valves 


Four-page brochure describes new de 
sign concept in ball valves which elimi 
nates sliding friction, permits use of hard 
metal seating surfaces, offers full port 
opening, fast opening and closing, tight 
metal-to-metal shut-off and low operat- 
ing torque. Specs, line drawings and 6 
blueprints explain operation. General 
Kinetics Corp. 

CIRCLE NO. 440 ON PAGE 104 


Subminiature Switches 


New catalog discusses 6 subminiature 
switches—standard, high current, dry cir 
cuit, long life, high temperature and high 
precision—which feature precision snap 
action provided by a unique self-energized 
spring. Complete technical data, specs and 
glossary of switch terminology included. 
U.S. Switch Corp. 

CIRCLE NO. 441 ON PAGE 104 


Laboratory Controller 


Portable lab controller for precise auto 
matic regulation of temperature or for 
pressure, vacuum and liquid-level mea- 
surement, provides proportional control, 
on/off control and high-limit alarm as 
well as an output signal for recorders. 
New bulletin illustrates typical applica- 
tions. Brooks Instrument Co. 

CIRCLE NO.’ 442 ON PAGE 104 


High-Speed Counters 


Complete family of instrument counters 
for use as digital readout indicators is 
fully described and illustrated in new 
16-page catalog. Three series provide high 
speed units with many choices as to num- 
ber of figures, rotation, side of drive and 
type of wheel imprint. Durant Mfg. Co. 


CIRCLE NO. 443 ON PAGE 104 


Thermocouple Wiring 

New 12-page catalog on insulated ther- 
mocouple wire, thermocouple extension 
wire and multipair extension cable, con- 
tains complete information on insulation, 
sizes, prices, plus ordering data on over 
150 standard items for common indus- 
trial requirements. Claud S. Gordon Co. 

CIRCLE NO. 444 ON PAGE 104 








Compact, Practical Gauges For 
Moderately Reduced Pressures 


DUBROVIN VACUUM GAUGES 


Far More Sensitive Than Mercury Manometer « Two Sensitivities Available 
Range: 0.2 mm To 20 mm of Hg e Pyrex-Brand or Soft-Glass Construction 


The Welch-Dubrovin Gauges are made in two 
basic types. One 9 times and the other 6 times 
as sensitive as a mercury manometer. Because of 
this “magnifying factor,” the gauge is as sensitive 
as a manometer which uses a liquid of low density, 
but has the advantage of using mercury which 
dissolves very few organic or inorganic vapors and 
which requires no conversion factor. Unlike me- 
chanical or optical magnifying devices, any small 
errors due to capillarity, adhesion, etc., are not 
magnified. The smallest division on the 9-to-1 type 
is 0.2 mm and on the 6-to-1 type is 0.5 mm of Hg. 
Fractions of these values may be estimated. Both 
types are available with Pyrex-brand or soft glass 
in either table or wall mounting. 





No. 1451C. 


PRICED AT $47.50 AND $55.00 


THE WELCH SCIENTIFIC COMPANY — 


ESTABLISHED 1880 
1515 Sedgwick St., Dept. ISA, CHICAGO 10, ILL, USA. yo ygsiy 


Table Mounting Manufacturers of Scientific Instruments and Laboratory Apparatus Wall Mounting 
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SAFE-SURE 
Liquid Level Control by 


LEVEL MASTER’ 


Here’s your supply source for a complete line of 
standard and custom controls. Pictured is one of 
our Chamber Controls—an example of our broad 
line of standard units. We also specialize in custom 
controls of all types. The long-lasting magnetic 
proximity switch, incorporating a permanent 
Alnico V magnet, responds instantly to changes in 
liquid level. 

e Models for all types of liquids. 

e Horizontal, vertical, external mountings. 

e Precision engineered for long life operation. 
For full information consult your Level Master 
representative or write directly to: 


Jo-Bell Products, Inc. 
5456 W. 111th St. Oak Lawn, lil. « Phone GArden 5-0240 








Jo-Bell Products, Inc. 
5456 W. 111th St., Ook Lown, tL 
Send full information on Level Master ond 

name of nearest representative. 


My name 





Company. 





Address. 
City. 
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G. W. DAHL 6 


G. W. DAHL - 


Dah! BANTAM Control Valve, 
Model 115 typifies compact valve 
line. Three-way valve with piped 
exhaust provides positive on-off 
control. 

Designed for fast response, 
excellent flow characteristics. Ex- 
tremely compact, rugged, quality 
construction throughout. Cast 
body rated at 300 psig . . . with 
port sizes ranging from % inch 
to % inch. TEFLON packing 


G. W. DAHL - 


G. W. DAHL - 


4 
I 
« 
a 
3 
) 
G. 


W. DAHL - 
CIRCLE NO. 


POSITIVE 
CONTROL OF AIR 
AND NON-TOXIC 

GASES! 


G. Ww. DAHL Cco.,INC. 


SPECIALISTS IN COMPACT VALVES AND CONTROLS 


. W. DAHL - G. W. DAHL + G. W. DAHL + G. W. DAHL - G. W. DAHL 


IHva “M ‘9 


* IHva “M ‘9 


Approx. 1/3 actual size 


standard . . . available with “O”- 
ring seals (specify Model 120) 
to minimize hysteresis. TEFLON 
seats standard on Model 115. 
Diaphragm motor operator 
standard . . . top mounted Mite 
70 optional. 


* IHva 'M ‘9D 


Request Catalog B-1 for com- 
plete data. Write G. W. Dahl Co., 
Inc., 81 Tupelo Street, Bristol, 
Rhode Island. 


* IHva “mM ‘9 


IHva “mM ‘9S 


G. W. DAHL - G. W. DAHL - G. W. DAHL - G. W. DAHL 
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PLUS several years 


Advanced Data Handling 


ENGINEERS 


With Systems Background 


GROWTH OPPORTUNITIES 


await qualified senior level engineers to assist L & N’s able staff 
in the development and engineering of LN3000 Computer Control 
Systems for industrial Processes in the Power, Petro-chemical, Steel 
and Ceramic industries. B.S. or M.S., preferably in E.E. required 
design & development experience on data 


handling circuits incorporating digital computer techniques. 


Send Resume to WAYNE L. BESSELMAN, Coordinator Technical Employment 


GROW 


WITH THE FIRM THAT 
PIONEERS in PRECISION 








Pioneers in Precision ,,. LEEDS 


Instruments « 











NORTHRUP 





4901 Stenton Avenue 
An Equal Opportunity Employer 


Automatic Contreis e« Furnaces 


Philadelphia 44, Pa. 








ISA Journal 


new literature 





Tracking Systems & Lenses 


New bulletins introduce 2-in-1 tracking 
system with special 40-in. “Reflectar” lens, 
automatic exposure control, 35 mm _ pulse 
camera and specially ruggedized Vidicon 
IV camera with monitor; also discuss 
company’s new ITV lenses featuring easy 
elimination of adjustment 
Vidicon Camera. ZOOMAR, 


adjustment, 
controls on 
Inc. 


CIRCLE NO. 445 ON PAGE 104 


Recording Charts 


Months of extensive la! 
went into the development of new heat 
sensitive recording charts which provide 
finer trace lines, outstanding dimensional 
abrasion 
Applicable to the military, 
electronics, research and medical fields, 
the charts are fully illustrated and de 
scribed in new folder. Graphic Controls 


and field tests 


resistance to 
industrial, 


stability, greater 


Corp 
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Stock Washer Control 


Company's brown stock washer control 
for improving operation of existing and 
new installations in paper pulp mills is 
’-page illustrated proc 
ess application sheet. Various 
discussed include consistency, stock flow, 
dilution, filtrate tank level and _ final 
shower, plus centralization vs. local con 
Bailey Meter Co 


described in new 
controls 


trol. 
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Valve Sizing 


Written in layman's language, 4-page 
practical explanation of valve sizing tells 
exactly what appears in undersized, over- 
sized and correctly sized pressure reducing 
applications. Dangers of missizing are 
pointed out along with illustrations and 
advantages of correct sizing. Jordan Valve 


Richards Industries 


CIRCLE NO. 448 ON PAGE 104 


Electric Transmission Systems 


New 4-page folder describes operation 
of company’s standard solid-front “Acra 
gage, equipped with a 
rotary potentiometer. Movement of the 
pressure element results in instant signal 


gage pressure 


ing of resistance changes to the receiver 
which is calibrated to correspond to the 
Robertshaw-Fulton 


pressure transmitter 


Controls. 
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classified ; 
advertising 


POSITIONS WANTED: 90c per line, mini- 
mum three lines. Box number counts as 
one line. Payable in advance. No dis- 
count. 

POSITIONS OPEN, etc.: $2.00 per line, 
minimum three lines. Box number 
counts as one line. 

50 characters and spaces per line. 
DISPLAY AD (up to 449”): $18.00 per col- 
umn inch. Minimum 1 column inch. 
Other size ads—standard ad rates apply. 
Copy must reach the ISA Journal, Penn-Sheraton 
Hotel, 530 William Penn Place, Pittsburgh 19, 
Pa., not later than 10th of month preceding date 

of publication. 








POSITIONS OPEN 





SALES ENGINEERS. Industrial sales experience, 
fluid mechanics background. Chemical feeders, 
proportioning pumps & metering equipment. These 
are responsible positions in assigned areas, vari- 
ous U.S. locations, involving technical sales and 
promotion with key accounts. Salary, expenses, 
company car. Submit resume indicating salary 
requirements. Write Box 2187, c/o ISA Journal 





REPRESENTATIVE AVAILABLE 





BUFFALO. Representative expanding operation to 
Buffalo desires additional principal for that area. 
Can provide intelligent and aggressive coverage 
of chemical, refinery, metals and power plants. 
Currently handling well established lines of In- 
dustrial process controls. Write Box 2181, c/o 
ISA Journal. 


W. PA., W. VA. MFG. REP. seeks major account in 
industrial controls and systems. Graduate Engi- 
neer, former Nati Sales Mgr. for control mfr 
Many contacts among OEM's and Large Users 
Write Box 2186, c/o ISA Journal. 





WANTED Electrical, Mechanical or 
Chemical Engineering Graduates to 
be trained as Sales Engineers for 
Cleveland, New York, Chicago, and 
Richmond, Virginia. We also have 
an opening for man with technical 
background for inside office work at 
Los Angeles. Prefer men between 25 
and 32 years of age who have had 
industrial process experience. Success- 
ful applicants will be given a three- 
month factory course starting Febru- 





ary 1, 1962. Write Harry E. Beane, 
Vice President, The Bristol Company, 
Waterbury 20, Connecticut. 











EXCLUSIVE SALES 
REPRESENTATIVE 
NO. NEW JERSEY 


Will be appointed by an importer of Euro- 
pean measuring instruments. A young Sales 
Engineer is desired who has started his 
own business in the last year or two and 
is 25 to 35 years of age. He should be 
operating alone and not a member of an 
organization, with at least % of his time 
available for our line, and should be calling 
on industrial companies. Write Box 2174, 
c/o ISA JOURNAL 











INDUSTRY NOTES 





Foreign Literature 
Translated On Request 


Instrument men will be interested 
to know that English translations 
of almost any foreign scientific lit- 
erature they wish can be obtained 
through a special service of the Na- 
tional Science Foundation (NSF). In 
fact, any society or individual can 
suggest to NSF that certain tech- 
nical translations be made! 

This NSF service is_ possible 
through an amendment to Public 
Law 480 under which selected trans- 
lations are made overseas in coun- 
tries where the US has foreign ex- 
change credits. The amendment 
states that US Government agencies 
can use these PL 480 funds “to col- 
lect, collate, translate, abstract and 
disseminate scientific and techno- 
logical information and to conduct 
and support scientific activities 
overseas” 

For additional information on the 
NSF service, write directly to the 
National Science Foundation, Wash- 
ington 25, D.C. 


Attention: Purchasing 
Agents, Librarians 
and Engineers! 


The American Standards Associ- 
ation (ASA) acts as sales agent for 
all foreign countries with which it 
exchanges standards—47 in all. For 
those countries from which stand- 
ards are most frequently requested 
—Canada, Germany, United King- 
dom, Austria, Belgium, France, In- 
dia, Italy, Japan (English editions), 
Switzerland, Sweden and USSR- 
ASA always has available at least 
one copy for sale 

Standards for the remaining for- 
eign countries not listed herein, can 
be ordered by ASA, or in case of 
urgency, photostats will be supplied 
at a nominal surcharge on the sale 
price 

The ASA price of a foreign stand- 
ard includes cost of sending cur- 
rency abroad to purchase the stand- 
ard and transportation charges. 

Engineers, librarians and purchas- 
ing agents should keep in mind that 
if the request is made directly to a 
foreign standards body, it is usually 
referred back to ASA _ anyway, 
thereby increasing the time lapse 
Those interested in obtaining for- 
eign standards should contact ASA. 
10 East 40th Street, New York 16, 
N.Y 
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CONFERENCE CALENDAR 





NOVEMBER 1961 


November 14-16—15th Northeast Electr-n- 
ics Research & Encaineering Meeting 
(NEREM 61) & Exhibit, Somerset Ho 
tel and Commonwealt* Armory, Bos- 
ton, Mass. Sponsor: IRE. Cortact: F 
K. Willenbrock, Pierce Hall, Harvard 
Univ., Cambridge 38, Mass. 


November 26-December 1—82nd Annua! 
Meeting of ASME, Statler Hilton Hotel 
New York City. Contact: L. S. Denne- 
gar. a. 29 W. 39th St., New York 


Pi 


DECEMBER 1961 


December 3-7—Annual Meeting of AIChE 
Hotel Commodore, New York City 
Contact: A. V. Caselli, Shell Chemical 
Corp., 50 W. 50th St., N.Y. 20, N.Y 


December 12-14—Eastern Joint Computer 
Conference, Sheraton-Park Hote]. 
Washington, D. C. Sponsors: IRE. 
AIEE, ACM. Contact: Bruce Oldfield. 
IBM Corp., 326 E. Montgomery, Rock- 
ville, Md. 


December 26-31—128th Annual Nationa! 

Meeting of American Association for 

t of Denver 

Brown Palace. Cosmopolitan 

and Shirley Savoy Hotels. Denver. 

Colo. Contact: Dr R. L. Taylor, AAAS. 

1515 Massachusetts Ave., N.W., Wash- 
ington 5, 





JANUARY 1962 


Janua 9-11—8th National Symposium on 
Reliability & Quality Control, Statler 
Hilton Hotel, Washington, D.C. Spon- 
sors: IRE, AIEE, ASQC and EIA. Con- 
tact: E. F. Jahr, IBM Corp., Dept. 351, 
Owego, N.Y. 


January 22-26—Annual Meeting of Ameri- 
can ———. Society, New York 
City. Contact: Prof. Jerome Spar, 
Meteorology and Oceanography Dept., 
New York University, niversity 
Heights, N.Y. 53, N.Y 


er | 29-February 2—AIEE Winter Gen- 

Meeting & 1962 Electrical Engi- 
neering Exposition, New York Coli- 
seum. Contact: Nelson Hibshman. c/o 
Reber-Friel Co., 117 S. 17th St., Phil- 
adelphia 3, Pa. 


wienuasy 29-February 2—Measurement 
re Short Course & Commer- 
cial Equipment Exhibit, Arizona State 
Univ., Tempe, Ariz. Course sponsors: 
Stein Engrg. Services and Ariz. State 
Univ. Exhibit sponsor: ISA Central 
Ariz. Section. Contact: Prof. P. K 
Stein, Engrg. Center, Arizona State 
University, Tempe, Arizona no later 
than Jan. 19, 1962 


January 31-February 2—4th Gas Chroma- 
tography Course, University of Cali- 
fornia at Los Angeles. Sponsors: 
Chem. Dept., Physical Sciences and 
Engineering Extensions of UCLA 
Contact: H. L. Tallman, Physical Sci- 
ences Extension, Room 6532 Engineer- 
ing panne. UCLA, Los Angeles 24, 
Cali 


FEBRUARY 1962 


February 6-7—Symposium on Redundancy 
Techniques for Computing Systems, 
Dept. of Interior, Washington, D.C 
Sponsor: Office of Naval Research 
Contact: Miss Josephine Leno, Code 
430A, ONR, Washington 25, D.C 


* Denotes ISA Sponsored or Participating Meeting 


February 7-9—National Winter Conven- 
tion on Military Electronics. Ambas- 
sador Hotel, Los Angeles, Calif. Spon- 
scr: IRE. Contact: M. E. Bradv, Space 
Technology Labs., Box 95001, Los An- 
geles 45, Calif 


xFebrvary '2-15—S*ort Course in Auto- 
matio-, Computers & Instrumentation, 
Georgia Inst. of Tech., Atlanta, Ga 
Sponsors: Ga. Tech and ISA Atlanta 
Section Contact: Director, Short 
Courses & Conference, Ga. Inst. of 
Technology, Atlanta 13, Ga., no later 
than February 15, 1962 


February 14-16—International Solid State 
ircuits Conference, Sheraton Hotel 
& University of Pennsylvania, Phila- 
delphia, Pa. Sponsors: IRE, AIEE, 
Univ. of Pa. ontact: R. B. Adler, 
Rm. C-237, M.1.T. Lincoln Lab., Lex- 
ington, Mass. 


MARCH 1962 


March 1-3-—-8th Scintillation & Semicon- 
ductor Counter Symposium, Shoreham 
Hotel, Washington. D.C. Sponsors: 
IRE, AIEE, AEC. NBS. Contact: Dr. 
G. A. Morton, RCA Labs, Princeton, 
New Jersey 


*March 5-6—Phila. ISA Section Symposi- 
um on Advancements in Application 
of Fundamental Industrial Measuring 
je oa as oe ae pm Pa. Con- 
tact: J. L. Serrill, Jr., Leeds & North- 
—. 4901 Stenton Ave., Philadelphia 
44, Pa 


March 10-13—International Watchmakers 
& Mechanical Instrumentation Con- 
gress & Exposition, Hotel Commodore, 
New York. N.Y. Sponsor: American 
Watchmakers Institute. Contact: Car] 
G. Sedan, Exec. Director, AWI, 18465 
James Couzens Highway, Detroit 35, 
Mich. 


*xMarch 14-16—12th Annual ISA Confer- 
ence on Instrumentation for the Iron 
& Steel Industry. Hotel Roosevelt, 
Pittsburgh. Pa. Sponsor: TSA Pitts- 
bureh Section. Contact: H. M. Gravatt, 
Alleghenv Ludlum Stee! Corp... Re- 
search Laboratory. Brackenridge, Pa. 


March 25-29—IRE International Conven- 
tion, Coliseum and Waldorf Astoria 
Hotel, New York Citv. Contact: Dr. 
D. B. Sinclair, 1 East 79th St., New 

Vork 21, N.Y. 


APRIL 1962 


*xApril 3—14th Annual New Jersey ISA 
Section Instrumentation Symposium, 
Hote] Essex House, Newark, New Jer- 
sev. Contact: R.. E. Hyer, 2 Somerset, 
Chatham, N.J 


*x April 9-10—4th National ISA Chemical & 
Petroleum Instrumentation Symposi- 
um. Wilmington, Del. Sponsor: ISA 
Wilmington Section. Contact: Carl W 
Sanders, E. I. duPont de Nemours & 
Co., Engrg. Dept., Newark, Delaware. 


April 11-13—1962 Southwestern IRE Con- 
ference (SWIRECO), Houston, Tex. 
Contact: Prof. Martin Graham, Rice 
Univ. Computer Project, Houston 1, 
Tex. 


April 11-13—Institute of Environmental 
Sciences Annual Technical Meeting 
and Equipment Exhibit. Sheraton 
Towers Hotel, Chicago, Ill. Contact: 
H. F. Sander, P.O. Box 191, Mt. Pros- 
pect, Illinois. 


April 16-18—2nd International Flight Test 
Instrumentation Symposium, College 
of Aeronautics (England). Contact: M 
A. Perry, Dept. of Flight, College of 
Aeronautics, Cranfield, Bletchley, 
Bucks., England. 


wApril 24-27—ISA District III Southeast- 
ern Conference & Exhibit. Robert 
Meyer and George Washington Hotels, 
Jacksonville, Fla. Sponsor: ISA Jack- 
sonville Section. Contact: Charles 
owe, P. O. Box 565, Washington, 

a. 


wx April 24-25—3rd National ISA Pulp & 
Paper Instrumentation Symposium. 
Jacksonville, Fla. (Held in conjunction 
with ISA Southeastern Conference & 
Exhibit.) Contact: Louis Good, Systems 
Service Corp., O. Box 952, Char- 
lotte, N. C 


x April 30-May 2—8th National ISA Analy- 
sis Instrumentation Division Sym 
sium, Daniel Boone Hotel, Charles- 
ton, W. Va. Contact: M. D. Weiss, 
Union Carbide Olefins Co., South 
Charleston, W. Va. 


MAY 1962 


May 1-3—Spring Joint Computer Confer- 
ence, Fairmont Hotel, San Francisco, 
Calif. Sponsors: IRE, AIEE, ACM. 
Contact: R. I. Tanaka, Lockheed Mis- 
sile & Space Div., Dept. 58-51, Palo 
Alto, Calif. 


ay 6-93—Sth National ISA Power Instru- 
mentation oes posium, Hotel Texas. 
Fort Worth, Tex. Sponsor: ISA North 
Texas Section. Contact: L. J. Mertz, 
Route 2, Box 320 B., Fort Worth, Texas 


*May 21-23—8th National ISA Aero-Space 
Instrumentation Symposium, Marriott 
Motor Hotel, Washington, D. C. Con- 
tact: Cyrus Creveling, Goddard Space 
Flight Center, Greenbelt, Md. 


nity = -25—llth National Telemete 

nference, Sheraton-Park Ho 
Washington, D.C. Sponsors: ISA, ARS. 
IAS, A IRE. Contact Hugh Pruss, 
Telemetering Corp. of America. 8345 
Hayvenhurst Ave., Sepulveda, Calif. 


JUNE 1962 


*xJune 27-293—3rd Joint Automatic Control 
Conference, New York Universit om 
New York City. Sponsors: ISA, AICh 
AIEE, ASME, IRE. Contact: Prof. J. H. 
Milsum, Dept. of Electrical Engineer- 
ing, McGill University, Montreal, Que- 
bec, Canada. 


OCTOBER 1962 


x October 15-19—17th Annual ISA Instru- 
ment-Automation Conference & Ex- 
hibit and ISA’s 17th Annual Meeting, 
New York Coliseum, New York City. 
Contact: ISA Meetings a Penn 
Sheraton Hotel, 530 enn PIl., 
Pittsburgh 19, Pa. 


ae | 29-31—15th Gontovence on Elec- 
trical Techniques in Medicine & Biol- 
ogy. Edgewater Beach Hotel, Chicago, 
Til. Sponsors: ISA, AIEE, IRE. Contact: 
Dr. R. L. Bowman, National Heart 
Institute, National Institutes of Health, 
Bethesda 14, Md 











Contributed papers to all the above listed meetings are welcome. Submit qualifying abstracts to the contact 


individual no later than four months prior to the scheduled meeting. 
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A Split-body Valve is not a “Specialty” 


... It is a practical, all-purpose control valve 


The Conoflow Series LB valve shown is handling 100 psi steam. This is not unusual. Actually, the vast 
majority of the thousands of LB valves in service are handling water, steam and other common plant 
fluids. In fact, more than 80% of LB orders call for standard cast steel or ductile iron construction 

LB valves were selected because they give better control, greater depend- 

ability and unequalled maintenance savings, all at a low initial cost. 

More and more users are standardizing on the LB valve right down the 

line because they know that LB valves mean /ess downtime, resulting in a 

more profitable plant operation. 


Write for NEW Bulletin LB-4. Be convinced. 


fotel Tel ame. 


weet’ | CONOFLOW CORPORATION 


S FOREMOST IN FINAL CONTROL ELEMENTS 
=") 2100 ARCH STREET, PHILADELPHIA 3, PA. 
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REVOLUTIONARY 
NEW 
CONCEPT 
IN 
RECORDING! 


For years instrument users have struggled with 
making their potentiometer recorders compatable 
with changing input needs. Today it may be 
necessary to measure temperature, tomorrow 
pressure. In order to be prepared to meet these 
changing demands it has been necessary to stock 
a number of recorders, or spend hours in modify- 
ing existing input circuits. 


This costly and outmoded instrumentation is 
no longer necessary! Westronics, Inc. now brings 
to the industry a totally new UNIVERSAL 
RECORDER featuring panel or table mounted 
EXTERNAL PLUG-IN input modules. Each has 
in itself a maximum of versatility. 


The Standard Universal Recorder is com- 
pletely self contained: Ready for millivolt 
or thermocouple recording (changeable 
by means of INTERNAL PLUG-IN 
RANGE CARDS). 


By simply connecting one of the 
EXTERNAL INPUT MODULES to an 
existing receptacle on the rear of the in- 
strument, its uses are extended to: 
ADJUSTABLE SPAN AND ZERO, 
RESISTANCE BULB CALIBRATION, 
STRAIN GAGE MEASUREMENT, and 
MANY OTHER USEFUL FUNCTIONS! 


MODERN DESIGN 


Everything about the new Westronics Universal 
Recorder is modern. Nothing old fashioned about 
this one! Note these features: 


e COMPACT DESIGN (Only 854” high) 

e ZENER DIODE STANDARDIZATION 

e PULL OUT CHASSIS 

PLUG-IN AMPLIFIERS 

e BALL POINT PENS (That Really Work!) 

e QUICK CHANGE CHART SPEED SELECTOR (No gears to change) 


al 


The new Westronics Universal Recorder fea- 
tures a servo system that uses ball bearings 
throughout. The pen carriage utilizes ball bearing 
motion on a precision ground track. No trouble- 
some sheet metal parts sliding on rods on this 
one. Smooth ball bearing floating action is what 
makes dependable Ball Point inking practical. 


VERSATILITY 


The new Westronics Universal Recorder is 
second to none in versatility. Available in 5” 
and 11” strip chart sizes, single pen, 2 pen 
and multipoints. 


ALL THESE FEATURES AND A COMPETITIVE PRICE TOO! 


CALL ON ONE OF WESTRONICS 23 SALES-SERVICE REPRESENTATIVES 
TO HELP YOU SPECIFY A WESTRONICS UNIVERSAL RECORDER TODAY. 


VVE-o td ol al hot — eam fa kot 


TWX FT 8248 U . 


3605 McCART STREET . 
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FORT WORTH, TEXAS 
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